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In compliance with the requests of students this 
volume is now placed before the medical profession. 
In it I have endeavored to treat the important subject 
of Physical Diagnosis from a logical standpoint, — the 
deductions in each case being drawn chiefly from per- 
sonal observation. By this means I have, in many in- 
stances, furnished the all-important missing links that 
necessarily occur in a mere printed list of physical 
signs, however ingeniously arranged. The student is 
thus saved much valuable time that would otherwise 
be lost in attempting to supply those links unaided. 
Besides a consideration of the physiology and normal 
anatomy of the organs involved, brief mention of eti- 
ology and pathology has been found necessary in many 
cases, as well as the proper classification of disease. 

There is but little original to be offered at present 
on the subject of Physical Diagnosis, but whenever I 
have thought that I had cause to differ with even the 
most eminent writers on this subject, I have not hesi- 
tated, with due respect to them, to do so. 

To Dr. Henry Macdonald, 151 East 31st Street, New 
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PHYSICAL DIAGNOSIS- 



CHAPTER I. 

THE CHEST IN HEALTH. 



Physical Diagnosis is the art of distinguishing 
health from disease, and one disease from another by- 
means of the i)hysical signs presented in each case. It 
approaches nearer to an exact science than any other 
branch, and may truly be termed the mathematics of 
medicine. It embraces vnrious methods of examina- 
tion, including the use of instruments to be hereafter 
described. 

The Physical SUpis of health, as well as of disease^ 
are those that are to be recognized by the examiner's 
si>ecial senses, particularly sight, touch and heiiring. 
There are certain physical signs characteristic of health 
and others that belong respectively to individual dis- 
eases. 

In order to understand the i)hysical signs of disease 
it is evidently necc^ssary first to know them in health. 
Then, by the api)licati(m of principles of well-known 
physical laws, a logical and correct conclusion may be 
arrived at in each case, which is more reasonable than 



•t IMIYSUAL I»lA<iN«»<IS. 

h» .iMriii|i| 1(1 cwininir isolattH.1 fart.s to memory, only to 

Ih- l(ii>',oMrii. 

r'ni I In- siikv of coiiveiiienre th^^ (*h^st walls ai-e 
iii.iiKril mil iiiUMlitTt'ieiit ivyums, the limits of which, 
ili'.ii>li iiiliitirirv, should alwavs W nuuV with due re- 
I. ml hi iIh- ri!i}ih»niv of the uuderlviuL^ tlioraric orirans. 

I III II .III- 'III iinlrrior, posterior, and two lateml i-egions 
'.I I In I Im-.jI. iiiid t'arh of these is subdividtxl into other 

I I / ' I • • 1 1 i 

\nftiff/ /t'fi/itt/i. This is divid^Ml into two similar 
|.ni .. ii>lij .iiiil li'lKand a miihlle j.art. 

I li> 1 1,' III .tiiil Irl'l parts eonii)iis*\ each from above 
L.nii. III! h.llnw iiii; regions: U supni-ehivieular: 2, 
. t.i^ ii III. II , J. iiili vliW icuhir iinfi-;i-<'hivi('ular, supra- 
tii Miiiii II s 1 I iiMiiiiiiarw and T), sul>-rnanunarv (infra- 
iiiiiiiiiiii\, lispiii liniiiliiar). Tile middle part is divided 
Mill. «li«.«». .iipiii .li'iiijil; 7, superior lUpper- sternal, 
lii.l ., Miiiihn I lnwri) Mirnial rei::ions. 

riu .Mpi.i . Iii\ hiil.ii rrt^ioii is triantrular in shape 

.11,1 1. .iiiLiipil il»M\«' llir rhiN irh\ It is 1 bounded below 

'V !i\ 'ippn Ih'iJii III I III- rla\i('lt\ within by the lower 

»;.u'ii 'i \\\y- .h-iiiM iiiii ih»i<l muscle, and without bv a 

»v i,;\\ 11 luMii iliv^ iiiiiri riKJ til' t ht* outer fourth of the 

. • .^- *' I i>v'iul *»ii Ihr hlniio-mastoid muscle i*or- 

^. ..^.•i^y^ x\iih \\w iippei liii.iv t»i' the trachea. 

; vivli'.. ilu-;»pic4v. of I he lungs rise into the 

iv .iviual I'jul.t pf I lie clavicles, accoi'ding 

. . i lull .lud a hull', but in i)ersons with 

.- > . .V ,1 lA WW niches; in women I'ather 

. -^v'.: .\>iiexiH»uds to the inner thiee- 

. i\ aluiv i^ilh^l infra-davicu- 
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lar, or sapra-mammary) is bounded within by the edge 
of the sternum (sternal line), without by a line let fall 
l)erpendicular from the inner end of the outer fourth of 
the clavicle, and continuous with the anterior axillary 
line; above by the lower border of the clavicle, and 
below by the upper border of the third costal cartUages 
and ribs, corresponding exactly with the base of the 
heart. In order to find the upper border of the third 



rib, especially in fat people, feel for the horizontal 
ridge on the sternum that marks the line of union be- 
tween the mantibritim and gladiolus. At this point, 
on either side, is the articulation of the second costal 
cartilage with the sternum. Immediately below is the 
depression between the second and third ribs, or the 
second intercostal space, the upper border of the third 
rib, as well as lower border of the second being dis- 
tinctly felt. The right and left second intercostal 
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R|Mi(^f»s, callHl resfH'Ctively aortic and pulmonary, have 
H|KH'iaI significance in the study of the heart, as we 
Hlinll Hce. The sub-chivicuhir regions are chiefly occu- 
pied by lung tissue, but tlie right primitive bronchial 
iut)e, larger than the l(»ft, more superficially situated an- 
teriorly, and given off higher up, causes important dif- 
ferences in the physical signs of the two regions, as will 
be fully descnbed. The study of these two regions in 
healtJi is of the first importance, the more so as tuber- 
cular pulmonary c()nsunii)tion usually manifests itseK 
first in one or the otht^r. 

The mammary region is bounded above by the 
uf)per border of the third rib, below by the upper bor- 
der of tlie sixth rib, within by the edge of the sternum 
(also called the sternal line), and without by the anterior 
axillary line which is continuous with the outer boun- 
dary <»f the regicm above*. The lieart is chiefly situated 
in the left mammary region, the ai)ex-beat correspond- 
itm tn a point between the fiftli and sixth ribs, one 
inch and a lialf below, and half an inch within the left 
fupplo. (irny and others, however, place it two inches 
i^pKmv. and one inch within the left nipple. The super- 
Hrltd ntva of cardiac dullness lies almost wholly within 
« Uv M't mammary n^gion. The right mammary region 
^♦rMd^ down to the liver, the lower border of the 
i«M MM'i ♦ exactly corresi)onding with the upper border of 

I h, ;Mb tnammary region (infra-mammary, hypo- 

ImmuIu mo isi bounded above by the upper border of 

1 1., ixih »il». below by the free margin of the ribs; 

,.uli.i, M . ,MMiv>i almost to a point at the edge of the 

lid wiihout it is bounded by the anterior 



I « I iHiin 11 
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axillary line. The region on the right side is occupied 
by the right lobe of the liver. On the left side, we 
have the left lobe of the liver and the large end of the 
stomach. The outer boundary of the region on the left 
side corresponds to the anterior border of the spleen 
from the ninth to the eleventh ribs. Between these 
two regions is the epigastrium. 

The supra-sternal region lies above the supra-sternal 
notch and between the supra-clavicular regions. In 
it lies the trachea, but by firm pressure downward 
with the finger, the patient's head being inclined for- 
ward, pulsations of the transverse portion of the arch 
of the aorta may be felt, especially in the case of an- 
eurism. 

The superior sternal region (upper sternal) corre- 
sponds to that portion of the sternum above the line of 
the upper border of the third ribs. 

The inferior sternal region (lower sternal) corresponds 
to that part of the sternum below that line. 

Posterior Beglon, — This is divided on each side, 
from above down, into the, 1, supra-scapular; 2, scapu- 
lar, and 3, sub-scapular (infra-scapular) regions, and 
between the scapula) is, 4, the inter-scapular region. 

The supra-scapular region corresponds to the supra- 
spinous fossa of the scapula, and is occupied by lung 
tissue. 

The scapular region corresponds to the infm-spi- 
nous fossa of the scapula, and is also occupied by lung 
tissue. It is much larger than tlie former, and extends, 
according to Gray, down to the eighth rib. 

The inter-seapular region is situated between the 
scapulae on both sides of tlie spinal coluirm, which di- 
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» iilfi ir irilfi f h*' inrfT-sraiiiiInr regions of the right and 
li-rt nirliiM. Ir frxtt-nd.-* (lon-jiwartl to a line drawn hori- 
A>iir»in> fnirn tin- infenor anjrle of one si-iipiilji to the 
(.lliri In fr'.nf Jirnl on each side of the spinal cohimn 
ill ilii>t n-ifUiii rhf hronrhi enter the hings, the right 
Ixniii'liiiM ojij(0-iit.ft the fourth dorsal rertehra, accord- 



4. Inter-scapular 

. Wil oiiiitMlti' the fifth, about an inch 

.iiitm-siinmliu') region is bounded 

Attdew of 1 lit' Mcsipular and inter- 

-a.* bv tUtt lower border of the 

j.« si>uud (»tluinn and outside 
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line and behind by the posterior axillary line. They 
are both occupied by lung substance. 

The sub-axiUary (infra-axillary) region is bounded 
l)el()w by the lower border of the twelfth rib, above by 
th(j lower border of the axillary region, in front by the 
anterior axillary line and behind by the posterior axil- 
lary line. On the right side is the liver, on the left is 
lh(^ Hi)l(.»en and large end of the stomach. 

A line drawn perpendicularly downward from the 
middle of the axilla is called the middle axillary line, or 
simply the axillary line. It is important in connection 
wil li aspiration or drainage in case of i)leuritic effusion, 
wlintrvr!' l)(^ the charactei* of the latter. Other lines de- 
NcrilMMl by authors, but less frecpiently mentioned per- 
hnpH, niT the mammillary line, drawn perpendicularly 
(limiiKli the nipi)le on either side; the sternal line, cor- 
luMpoiullug with (»ither edge of the sternum; the para- 
mU'I'IuiI liiir, drawn l)etween and i)arallel with the two 
pitHHsliiif^; llie sca|)ular line, drawn vertically through 
ihr iufri'liir aiigh' of the sca})ula, and the vertebral 
liiu\ i'\^\\\ and Irl'l, on oach side of the spinal column. 

The motU\H|.s ndopled in tlie physical examination 

t,i lUe cUcMi uits principally, inspection, palpaticm, per- 

« u.'VAioii, and tiUMcnltnlion. Tin^re are other methods of 

;.-j» iiii[ioi-tauci^ U> be des<'ril)(»d hereafter. The use of 

:. ijjB ihk^niiometei\ i>r cnlornietation, as well as the ex- 

-:B»iiii*ii*ju ill the sputa, ai<» well-knowoi methods of 

I. lNSi*K(Tl()N. 

\.u^^^Ai^*H v> ih»*iii't of liKiking at the patient, and 
;t*fc^ui»*L»> s^rtinn^ lunv iu onler. In examining the (^liest 



INSPECTION. 9 

in health the patient should ordinarily be strippea to 
the waist in a warm and comfortable room, and should 
stand in the erect position, the heels near each other 
and on the same line, the arms being dropped loosely 
by the side. The front of the chest should be inspected 
first. For this purpose the observer should stand di- 
rectly in front of the patient and at a convenient dis- 
tance for inspection. 

It is rare to find a perfectly symmetrical chest even 
in health. The right side may be a little larger than 
the left, especially in right-handed people with extra 
development of muscle, as among carpenters and black- 
smiths. Not infrequently one shoulder is lower than 
the other owing to occupation, as is sometimes the 
case among hod-carriers and tailors; or to previous 
fracture of the clavicle, or curvature of the spine. Such 
deviations from the perfect symmetry of the chest may 
be compatible with perfectly healthy lungs. The apex- 
beat of the heart may, or may not, be seen, depending 
a good deal, upon the thickness of the chest walls. 
There is general and even expansion on both sides dur- 
ing inspiration, forced or quiet, and respiratory move- 
ments are not usually more noticeable on one side than 
on the other. Abdominal respiration is more notice- 
able in men, superior costal respiration in women. The 
upper part of a woman's chest expands more on inspira- 
tion than a man's to allow for child-bearing, the dia- 
phragm in men being a more powerful and important 
muscle of respiration than in women. On the other 
hand, abnormal centres of pulsation, the presence of 
tumors, abnormal bulging or flattening of the chest 
walls, and exaggerated respiratory movements on one 



>^m. ^liu #imin. i*^t n .ji oiiMe iiii#«^^f9i£iiis OQ the other, 

uvi- f>vfiw.nt4~i n Z"««5eriody tibe patieiit may be 
i4intMi ur/iLOiL raT ^oalii ^^^mid m diesauneeieet posi- 
itiUi r^mifcxiteftf^ 1 -jodit la-senl cTiTvinitne of the spine 
mux Ht iintirv^ ^^Trizxij Tio tie ZJWiiTiw trartioii of the 
^inuur<« TiiU<4f!W f :ae >iii»^ Irawina: it in that direc- 
itiUi TlK' <ib:'iI•ir^^^ ziay n.;;: bte oa the same level, as 
ulfnttUj ift^^ ^^*^ >i-d J fil^ -ioold iBOve eT«ily dur- 
fiu: rrtqiir»tifc-. i> i m-^. b^ir rh-ere are exceptions. In 
oluuiti'^ riuldr«L for i:::>cjL:i«-v. niervoct^ and hysterical 
^>«niv4u (^f ihot?^ vho ohjincv ro be in a ii»Toas oondi- 
tV^sw tn»ni the ab-:i?e of ilov^hoL rofeiccLX or the like, to 
^ toothing of i:!i:x>>:ors who hiiTe heaid lectures on 
^M ^^bU%rU ^^ ^^-y "- ' ^^^" uneven moTements of the 
.M'^\ xftillf^ and rt^;>vi>::y the 5«pube. though the 

4rtPAW of iwi>ini::^^'" '>^ vt-rfevtly healthy. The nn- 
nH^v^niienti* dur :.> :htt?e vt4:i!^v>. however, instead 

,! 'Mnjr uniform, a.^ in *li^^i^^\ usually vary and change 

.^ qIiIp to the other. When one side steadily 
rw^tfi ''^wp '^i^*'^ V V V 

ti\ft>rmly exjiand^ moiv than the other to any 

^^ • 'wV extent, it i** usually indiaitive of disease, as 

.^.jt ^ hereafter. 

\^iur^\ inspertion the ivitient should place the 

^*// nV Head. Abnormal bulging or retraction 

' ? Tiw >^vuM indicate disease. But these are ob- 

' \i! V tVvm tlie front, or posteriorly, than the 
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II. PAlirATlON. 

^ ;s^ Aot of fiH^ling, and has reference to 
\ \; n>uch. It is the second step in the 
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regular order of examination. It is usually performed 
by laying the palms of the hands on the patient, but it 
is sometimes convenient to palpate with the ear in com- 
bination with auscultation. 

The palms of the hands, when they are used, should 
previously be warmed, if necessary, and then laid gen- 
tly, and lightly, on corresponding parts of the chest 
walls at the same time. This is usually sufficient, but 
some prefer to apply the hands alternately, or even to 
cross them, with or without closing the eyes, so as to 
make the test in every way, in doubtful cases. It is 
important that the examiner should stand directly in 
front of, or behind, the patient, according to circum- 
stances, in order to perform this act with proper care. 
For palpating in front, the patient should stand erect, 
as for inspection. But when palpating posteriorly, the 
patient should cross the arms in front and gently grasp 
the left shoulder with the right hand and the right 
shoulder with the left hand, keeping the elbows close 
in to the body, which should be bent slightly forward. 
In this position the scapulae are moved out of the way 
and the tissues on the back rendered more tense. 

Yocal Fremitus. — What is the object of palpation? 
Chiefly to ascertain the presence or absence of vocal 
fremitus, which is the vibration, thrill, or jarring of the 
chest walls caused by the sound of the voice. And if 
present, to know whether it is abnormally increased or 
diminished. 

Fremitus, or jarring of the chest walls, may be pro- 
duced in various ways and is designated accordingly. 
If produced by the voice it is called vocal fremitus or 
voice thrilL From the fact that the chest walls vibrate 
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Uaw\ !*U<mltl In! lightly ;i|ipli-'i *- ■;:-- / l n> ii in men, 

(rftVw iH»lMir iiart of rli»r rli»-r ];■ .V. liirii, loi* leasons 

.AT*<»tb' '**"***^ '^y l»«ilpation ai<o w^ iiuiy It:- enabled 

. ,\(^r»toV\M' w\H*X'lM?iit of thf; hf.'ait. and as.Hitain the 

'^^^^^i,T,tnH\«om7 iind rhythm of its movr-menrs, as 

*,rf,as.«ilWTOUttl l»ulMi-. To a very limited extent 

Jioavak^wwiivtuw th« uniounr of expansion and 

.,^.^^W\^rt■uAA\>ylUHlHK•rlotl or measurement if 
,,«SKS. 'WswthwtomiM^lntnH' «»»ould l)e noted. 

.. i ^.^ *v. V ivr.**nu»t^ or absence of the vocal 

T' J. -. «..*x\a' mluation, it is necessary, 

iiii»^i ^v^t tA mttkn us(^ of th(^ voice. 
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For this pui-pose the patient should i^ronounce some- 
Avhat loudly the words " one, two, three," during the 
act of palpation, and rei)eat them as often as necessary. 
Any short simple phrase would answer the purpose, 
but these words are as good as any others, and besides 
they have the sanction of time-honored custom. Some, 
however, prefer the words, "ninety-nine," or "nine- 
teen." The reason for speaking these words, or some 
simple phmse, is chiefly because they can be rei)eated 
over and over again on the same key by any one. Tliis 
is very important. In ordinary conversation on any 
subject the key, or pitch, of the voice being constantly 
changed, the fremitus varies accordingly. The lower 
the pitch of the voice the more marked, as a rule, will 
be the resulting fremitus. 

It is important to understand that the normal vocal 
fremitus is more marked in the right than the left sub- 
cla\icular region. In other words there is normal ex- 
aggerated vocal fremitus in the right sub-clavicular 
region of the healthy chest. How is this very impor- 
tant fact to be explained? Simply because the right 
primitive bronchial tube being larger than the left, a 
larger volume of voice is conveyed into the right lung 
than the left. 

The trachea, about four and a half inches in length, 
extends from the lower i)art of the larynx on a level 
with the fifth cervical vertebra to opposite the third 
dorsal, where it di\ides into the two primitive bronchi, 
right and left. The right bronchus, shorter, more hori- 
zontal, and larger than the left, enters the right lung 
opposite the fourth dorsal vertebra, just behind the 
upper border of the second costal cartilage of the right 
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sifl<-. Thf left lin)nrhus. longer, more obliqae, and 
smaller llian ihe right, jiass*^ under the arch of the 
anrta ami eniers the left lung ojtposite the fifth dorsal 
\-eite)ii-a. on^- inch lower than the right. M oreorer, the 
sejituiii Wtw«fen the two is to the left of the median 
liii*-. s<) tliat foi-eign Ixnlies getting into the trachea 
naturally drop into the right bi-onchus or main chan- 



nel. It is reasonaMe to suppose, therefore, that a larger 
iiuiount or volume of the voice is conieyed into the 
right lung, esjiet'ially the upper part, than the left, and 
hence mom vocal fremitus is obtained on the right side. 
For the same reason more fremitus is felt posteriorly 
in the inter-scapular region of the right side, as also 
slightly more in the right sub-scapnlar region than the 
left. There being no lung tissue over the superficial 



PALPATION. 15 

area of cardiac dullness in the left mammary region, 
and over the liver, in front, below the sixth rib, we do 
not expect to find much fremitus at those points usu- 
ally, and then only so much as may be extended there 
by the chest walls. The normal spleen and kidneys do 
not perceptibly affect the fremitus. Over the scapulae 
the fremitus is interrupted more or less by the bone 
which intervenes. 

The amount of vocal fremitus differs in different 
healthy individuals, as it depends for its production on 
certain important factors. These may be embraced 
chiefly under two heads: (1) the character of the voice 
and (2) the conditions of the chest walls. In the first 
place, a loud, low-pitched, harsh voice will, other 
things equal, cause more vocal fremitus than a high- 
pitched soft voice. For this reason men have more 
fremitus as a rule than women, and grown people more 
than children. The bass notes of the large pipes of an 
organ produce more fremitus, or jarring, than the high 
notes, the vibrations of the former being more power- 
ful and longer. And in like manner the bass viol 
produces more fremitus or jarring, than the violin. 
Secondly, the chest walls. A i)erson with chest walls 
covered with fat, or extra development of muscle, will, 
other things equal, have less vocal fremitus than one 
with thin chest walls, unencumbered with those tissues, 
thin chest walls requiring less force to be thrown into 
vibrations. In a man having a loud bass voice and a 
large chest, with tliin chest walls, we should expect to 
find the vocal fremitus well marked, but more on his 
right side, for reasons already given. On the other 
hand, we may not be able to detect any vocal fremitus 
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whatever in a fat, small-chested woman with a high- 
pitclieil soft voice. It is of the greatest importance to 
know that in health the vocal fremitus, usually ob- 
tained, is always rehitively exaggerated on the patient's 
right side. The siinie amount of fremitus on the left 
side would probably indicate more or less consolidation 
of luniT tissu(\ In marked deformities of the chest, 
however, such as those caused by marked spinal curva- 
tures, excei)tions to the rule are usually met with in 
all the ni(4lio(ls of physical examinations, though the 
luiiirs be p(»i^ectly healthy. Tliis is what might be ex- 
])(M'te(l, but it is well to bear it in mind. Finally, and 
what is difficult to explain, the vocal fremitus appears 
to be vf^y sli^rlitly increasinl when the patient is in the 
lecunibeiit position, a fact of very little practical im- 
portance, as it is not usually noticeable. 

III. Percussion. 

PercMission is the act of striking the patient one or 
in()r(0)l()\vs, to obtain accurate information regarding 
tlK^ underlying pai'ts, and is the third step in the regular 
ordtM' of the physical examination of the chest. It should 
l)e iHM'formed g(^ntly so as not to cause pain to the 
])ati(Mit. Although the history of inspection and 
pali)ation appears to be nowhere stated, it is well 
known that Ai^EXBHrGOEU Ava^ the author of jier- 
cussion. He was born in Gratz, Styiia, in 1722, and 
])raeliced medicine in Vienna, where he died in 1809. 
lie discovered the value of percussion while engaged 
in the study of a case of empyema. lie, however, 
niadc^ use of immediate percussion only, and pub- 
lished his views on that subject in 1761. But it 
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t not until Piorry of Paris invented the pleximeter 
828 that mediate percussion was brought into gen- 
. use. Piorry also drew attention to the increased 
56 of resistance which accompanies the dull sound 
ited by percussing solidified lung tissue, and hence 
of the advantages of palpatory percussion, with 
finger as a pleximeter, over other methods. The 
sussion hammer was invented by Wiktrich in 1841, 
when employing this instrument, instead of the 
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:ers, it is necessary frequently to use a pleximeter 
le of ivory or other material, which may be flat or 
srwise, A solid piece of ivory about two inches 
;, a little larger than an ordinary lead pencil, and 
ped somewhat like an hour glass, is useful some- 
es in percussing just above and below the clavicles 
ases of marked depression in those regions, and be- 
en ribs, in some cases when it would be difficult to 
ly the finger, or other pleximeter. To perform pal- 
try percussion, a finger of the left hand is placed as 
leximeter firmly against tlie chest walls and hori- 
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"jiiaM\ )»»Twp=v^n rr:>s. rather than vertically. Then 
• ''ii t.ii»- III- n.. >i r.:-,^rs cif the right hand < in right- 
Mi n 1 1 •« I I H • i-^ . !> V ■ : r' r* : >■:» as to bring t lieir tips in con- 
1' 1 with thi^- :* x::v.-:*-r. and moving the wrist joint 
•»i!.\, tliii'f' :i. r.v-, >!:,.r:, sliarp blows, are rapidly de- 
■»>»i«m|, uhirli J ri-l;.^*-:- r*-na in sound. The pleximeter 
fi'Hil.l !»♦• applhtl alike i»n l»oth sides of the chest and 
' '• '•l«»\\>, shoiiM U' •ielivt'ivil with equal force. These 
' »*!' 1 aiv »M|ii:illy ai»i'lii^aMe when the i)ercussion ham- 
""•» ami ivory pleximeter ai-e used. The i)ercus- 
'i»'ii •^oiuiil (lilfei-s for diffeivnt parts of the healthy 
* '" -'. jhmI is coiiiiiosed of four elements or proi)erties, 
' ' M'»'«iii.\ or limhn*; (2) pitch; (^3) duration or length, 
'"' ' *» iiihhMiiy or nmount. Of these properties by 
^" '*" "»"'l imporljiiil is quality. 

'' ' ' ' «'Uiil»livs IIS lo t<»]l oiu* kind of a sound from 

'" "'" ' «' I'lnlhv.M of :ill othrr proi)erties. We thus 

'' "" "' '» I Ih^ -.01111(1 of :i drum from the blowing of a 

■ "" '" ^ llu^M^ (N>o iVoin i)iaii() music. It is not by 

I " »' i»»u u.ii\ or duration, that we recognize the 

' ' ' *'»' dum», hilt by the quality of the sound. 

\ • "■' '^^ ^'ilu'i imisicnl instruments. The drum 

'»'•'' »»»vl vho :i hin-h. pitched sound. Or it 

^^^^l '>\i\o n low pitched sound. Or the 

\ wnli lU'hit^ning or loosening the head 

»» \\ liilr I ho pitch may vary infinitely, 
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\ \ \u.\\\\\\ \«\si(Milar lung tissue we 

.1 , li» novl is ilu* noiTual vesicular, 

...n.. .nu|>l\ by the quality of the 

\\\' \^\\\\\ will vary in diflPerent 

\ I . . ^»vi \\\\\\ i\ larn>M*hest will give 
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a lower pitched note perhaps than one with a small 
chest, and of two chests of the same size, that one will 
give a higher note the walls of which are more tense 
or thick than the other. Yet the quality may be the 
same for all. In percussing over the liver, deltoid 
muscle, or any solid substance, the quality of the note 
is dull; over fluids inclosed in thin walls it is flat; and 
over a cavity with tense walls and containing air it 
may be tympanitic. If it be a large cavity, the pitch 
will be low, and if a small one, other things equal, it 
will be high, relatively, yet it will be tympanitic in 
both cases. It is the quality of the percussion note, 
then, that helps us to distinguish the healthy from the 
pathological condition, and one pathological condition 
from another. ' 

'Pitch as an attribute of chest sounds was first 
brought forward by Dr. Walter H. Walshe, of London, 
about 1850. It is not possible for all to distinguish 
slight differences in pitch, as it is a natural gift, and 
belongs to those who have, what is called, an ear for 
music. Even then it requires cultivation and practice. 
On the other hand, every one can recognize one quality 
of sound from another. Pitch is often of use in dis- 
tinguishing different degrees of the same class. Thus a 
high-pitched tympanitic percussion note gives the idea 
of a smaller cavity, with tenser walls, than low-pitched 
tympanicity, although the quality in both cases would 
be the same. A large area of solidification would yield 
a higher pitched percussion note than a small one, 
though the quality in each case would be dull. There 
are, however, different degrees of dullness, and the more 
marked the quality of dullness is, the higher will be 
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cavity giving low-pitched tympanicity emits a more 
intense percussion note than a small one giving high- 
pitched tympanicity. All these elements or j)ropertie:; 
of sound are important, but quality, as already stated, 
is first, and pitch second, the duration and intensity 
being secondary to pitch. 

Let us now examine the diflferent percussion sounds 
obtained in percussing different regions of the healthy 
chest ; marked deformities being excepted, as already 
stated, when speaking of palpation. Great care should 
be observed in symmetrically arranging the patient so 
as to be able to compare one side with the other under 
the same conditions. If we percuss in the left sub- 
clavicular (infra-clavicular) region a certain sound is 
obtained termed the normal vesicular resonance, or 
the normal pulmonary resonance. The quality is ves- 
icular, or pulmonary, due to the presence of normal 
vesicular, or pulmonary tissue. The pitch is some- 
what low, the duration and intensity (volume) being 
in proportion. In the right sub-clavicular (infra- 
clavicular) region we obtain a note very slightly duller 
in quality, somewhat higher in pitch, shorter in dura- 
tion, and of less intensity (volume). This fact is of the 
utmost importance, since slight dullness on percussion 
is one of the earliest signs of incipient phthisis, due to 
incomplete consolidation. Three reasons are given for 
this difference. (1) The right pectoral muscles being 
more developed and thicker in right-handed persons 
would naturally cause the note to be slightly duller on 
the right side than the left. Should the patient be 
left handed the note may be slightly duller on the left 
side but not always. We then look for some other 
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reason. (2) Tlie right lobe of the liver acting as a solid 
foundation for the right lung is regarded by some as 
the cause for a higher i)ercussion note on the right side 
than the left, the left lung being in relation with the 
large end of the stomach. The heart, being situated 
chiefly on the left side, however, this theory is disputed 
and even rejected by some. (3) Lastly the difference is 
said by some to be due to the difference in the anatom- 
ical armngenient of the bronchial tubes. The right 
bronchial tube being larger, and situated higher up, than 
the left, gives us broncho-pulmonary, or broncho-vesicu- 
lar tissue, to deal with in which the bronchial element 
is more marked than in the same region on the left 
side. And it is not improbable that bronchial tubes 
with their muscular coats and more or less connective 
tissue, occupying si)ace that is taken up in the left 
side by air cells, would give a slightly duller note. 
Flint, however, states that they i)robably raise the 
pitch by inii)arting to the note a slightly tympanitic 
quality of liigli pitch. 

The resonance obtained by immediate percussion on 
the clavicl(\s is not always indicative of the true condi- 
tion of i\w lungs underneath, and hence is not to be de- 
])end(»(l on. The pi'operties of the note will vary with 
the h*n<i,th and shape of the bone. For these reasons a 
slightly (liilhM* note is often obtained over the left clavi- 
ch' than ilw right, in perfectly healthy chests. 

The mamniary regions being covered over with more 
adipose* tissue than those above or below in connection 
with tlie mamniary glands which are also more or less 
developiMl, th(^ note in these regions would naturally 
be less resonant than in tuose above. Moreover in the 
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left mammary region we have within the line of the 
left nipple the deep and superficial areas of cardiac 
dullness, the former extending into the right mammary- 
region about half an inch to the right of the sternum. 
Along the lower margin of tne right mammary region 
we find the line of deep hepatic dullness. 

The right hypochondriac (infra-mammary) region 
being occupied by the right lobe of the liver we obtain 
here marked hepatic dullness. It should not be called 
flatness, however, as that quality is obtained by per- 
cussing over fluids contained in thin walls. In the 
upper part of the left hypochondriac region and at its 
outer boundary we may obtain some dullness from the 
left lobe of the liver and anterior border of the spleen, 
T3ut owing to the larger end of the stomach the percus- 
sion note, especially under forcible percussion, is often 
tympanitic. Over the sternum dullness by means of 
gentle percussion is usually obtained on account of the 
bone. But forcible percussion over the trachea and 
bronchi down to the line of the upper border of the 
third ribs will give tympanicity or rather bandbox 
resonance. Below the third ribs the heart and liver 
cause dullness. 

In percussing the posterior regions of the chest the 
patient should assume the same position as for palpa- 
tion, so as to get the scapulae as much out of the way 
as possible and render the tissues tense. In the supra- 
scapular regions forcible percussion elicits pulmonary 
resonance to a certain extent, but it is muffled by the 
thick covering of over-lying tissues. This is even more 
the case in the inter-scapular regions. Over the scapu- 
lar regions the bone interferes with the resonance. In 
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th«^ siih-sf'aj)ular Cinfra-sca pillar i regions, however, we 
fTi^t pulmonary i-esonance do^\^l to the lower limit of 
tlu* lungs, which is the tenth rib on both sides. The 
n<)t«% howj-ver, is slightly duller and consequently 
higher pitch^H^l in the right sub-scapular region than 
liu^ left, both on gentle and forcible percussion. Tlie 
light iiiusch\s of the back being usually thicker than 
the h»ft, and the right lobe of the liver affording a solid 
hui)slance against Avhich we i)ercuss on the right side, 
fully a<*count for this difference. The lungs only ex- 
tend down to the tenth ribs on the vertebral lines (both 
Hidt»H of th(» spinal column), so that below those ribs 
thtM'f! is usually marked dullness. In percussing the 
lateral i(»gions th(» ])ati(»nt should place on the head the 
hand (»f tht» side jx^icussed. In the axillary regions of 
both sitltNs we g(»t loud i)ulmonary resonance. In the 
sub-axillary (infra-axillary) region of the right side 
\vt^ riuutH down to hepatic dullness on the axillary line, 
\vtAtwot^n tht'» sev(»nlh and eighth ribs, and it continues 
i\oNVU lo tlu^ eleventh. In the same region on the left 
b\x\t^ iht^n^ is SOUK* (lulln(\ss on percussion over the 
»\4cHm fiHUU tht^ ninth to the eleventh ribs. Forcible 
\(ctivussion in this region, however, may elicit tympa- 
uioiiy twww the largt^ t^nd of the stomach. 

iu I'liilthvn thi^ ptMcussion note is usually more reso- 

lutui ihuu In adults, owing to their thin chest walls. 

\\\ womeu, tor thi^ sanu* it^ason and on account of their 

8iu\ji-viuv i:o»tal ivspiration, the resonance is more 

uaviviH\ ilmu in men, (^specially in the upper part of 

\Wv rW«^\-. wliiW iu tlie agcid, the (^hest walls becoming 

•' a\/; iiwir** r'u^id, and the lungs smaller in volume, 

.- i- Vj lie exi^ected as a rule. 
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IV. Auscultation. 

Auscultation is the act of listening, and may be done 
immediately by placing the ear directly against the 
chest, or mediately by the intervention of a stetho- 
scope. In the former case a thin soft towel, or other 
similar material, may be used to cover up the chest. 







Fio. 6.— Stethoscopes. 
A. Ford's silent circular spring. B. Screw for regulating ear-pressure. 

The same observations regarding the position of the 
patient in palpating, or percussing, apply here. 

Hippocrates, 460-375 B.C., was the first to make use 
of auscultation as a procedure in physical diagnosis, 
but only to the limited extent of hearing the splashing 
of fluid by succussion, in the case of pneumohydro- 
thorax. It was not until 1816 that Laennec, of the 
Necker Hospital, in Paris, invented the stethoscope 
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and lii'5>T giive to au^icultatioii the value which it now 
jHissesses. In 184<> Dr. Caninian, of Xew York Citj', 
invented tile binaural stetho<(X>pe. The ear pieces of 
this instrument sliould tit proi)erIy, and the spring, or 
elastic, mav be ffuaixleil bv a screw so as to re^^ulate 
x\w pri»ssure in tlie eai-s. otherwise injury to the ears 
nuist folU)w sooner or later. Tlie moderate use of the 
steihi>scope for locating heait muiTnui*s is good, but in 
olht^* cases tlie ear is to be i)refeiTed when possible. 

In the auscultation of the healthy chest we listen for 
the brt^uh sounds and the voice sounds; the respii'a- 
lory murmur and the i)e(*torophoiiy, or vocal I'esonance 
as ht\uxl oM'v the chest. The patient should be directed 
IvM'lear tlu* throat if necessary and not to make any 
smvrthuMis iu)is(» in breathing. 

,\\'////(?/ liifipiraforff Mftrmur. — If noAv we place 
Uu^ ^'^u* iU* stt»th()scoj>t» to the chest Avliile the patient 
^i^\Uhes with a modi^-ate amount of force, Ave hear the 
^!i^\vmal nvspiratory muniiur, or l)reatli sound, which 
i<\v ^\'^is\>ns alrt^aily given is more marked in women 
\\\^\\ \\\ \\ycy^^ t^sptHMally in the upi)er part of the chest. 

This nonui^l rt^spiratory muniiiir is a more or less 

<-M^w\\^vsito si^und in which the larjTix, trachea, bron- 

i wl tw^^^ ^^'** Yt^sii»U»s, and perliai)s other elements are 

auvnu^t l^ ditTei^s for different regions of the chest 

«uii \> at^ljn^rttiHl accdixling to the predominating qual- 

\^x l,«^«c*'Ul, In the left sub-clavicular region, for in- 

^uuuv >M* Uuvo tho tyiH* of the normal vesicular respira- 

\lx mumur. tho A^sicular (rustling, breezy) quality 

Vv;.UmuA^\ui: cm lUMHMint of the presence of the pul- 

U....S ..nsWW or air^ells. In rhythm the length of 

.. ^.V«aVu>^^ ^ t^^ ^^^"^ vesicular respiratory 
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nurmur is about four times the length oi expiration 
.nd continuous with the latter. Inspiration is vesicu- 
ar (breezy or rustling) in quality, of a certain pitch, 
^-hich may be regarded as somewhat low, and of a cer- 
ain intensity, which varies in different healthy chests. 
^he expiration when present is always continuous with 
aspiration, but is absent, according to Flint, in about 
►ne-fourth of the cases. This is especially true with 
Qen, particularly on the left side. Expiration is 
)lowing in quality and lower in pitch than inspira- 
ion. Guttmann truthfully states that this respira- 
;ory murmur may be imitated by properly adjusting 
ihe lips (nearly closing them) and drawing in and ex- 
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Fig. 7. — Normal Vesicular vespiratory murmur. 

pelling air through them on the proper key with due 
regard to duration. In fact any respiratory murmur 
may be imitated in the same way, as in whispering a 
tune. The reason why expiration is shorter than in- 
spiration, according to Walshe, is because in the latter 
instance the air current is directed toward, in the 
former from, the ear of the auscultator. Either in- 
spiration or expiration or both may be wavy in per- 
fectly healthy chests. We find it in the hysterical 
and nervous. Palpitation of the heart may cause it, 
especially on the left side. Even when interrupted, 
cog-wheeled, or jerky, it is not necessarily associated 
with incipient phthisis. 

The normal respiratory murmur heard in the right 
sub-clavicular region differs somewhat from that heard 
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in tlie left. On the right side the bronchus imparts 
to it 11 ))ronchial element not heard on the left. In 
otlier words we have the noraial vesiciilo-bronchial 
resi)initory murmur on the right side, a fact of the 
utmost imi)ortance, esi)ecially when taken with the 
otlier i)hysical signs in tliis region, all of which very 
closely resemble those of incipient phthisis. In this 
vesiculo-bronchial murmur the chief chanicteristics are 
that expinition is piolonged, raised in i^itcli, and some- 
what tubular in quality, and the murmur as a whole 
is moi*(3 intense (exaggerated) than it is on the left 
Hid(\ Insi)iratioii is also slightly higher in pitch and 
less vesicular in quality than on the left side. 

In the supni-sternal regicm by placing the stetho- 
scope ovei* the trac^hea we get the noimal tracheal 
breathing, and in tli(j inter-scai)uhir region, especially 
of the left side, as the left i)riniitive bronchus is more 
deei)ly situated than the right, we obtain the normal 
bixmchial bi-eathing over the site of the left primitive 
bwmchus. In this both inspiration and expiration are 
tubular in quality. The brc^nchial resjjiratory nuimiur 
resembles the tracheal but is less intense. Over the 
lavyux we have the normal laryngeal breathing. Over 
tl\e liver and supeilicial area of cardiac dullness, w^here 
i\o lung tissue exists, we hear no respimtory murmur, 
unites it may be transmitted along the chest waUs. 
Ov« the acapulie the murmur is weak or absent on ac- 
v'Wiaft ol the mtervening bone. The normal vesicular 
^***Vtta\Qity rnxmnur besides being heard in the left 
'^'^K>a\\c\i\M TegLon is also heai'd in both axillary re- 
«*<fe ^ ii!Sft saVacapular regions. The respiratory 
^'^^^^'^^ A»\» heard in the supm-clavicular and 



AUSCULTATION. 29 

supra-scapular regions. In any locality it may become 
exaggerated, supplementary, or hypervesicular in cer- 
"tain cases where one lung or portion of a lung is doing 
extra work for a short time. In children before the 
Aresicular element of the lungs has become fully devel- 
oped and also owing to their thin chest walls, the res- 
X)iratory murmur is termed puerile. It is less vesicular 
£ind more intense than in adult life, but is not neces- 
sarily therefore harsh. In old age the murmur be- 
c^omes less intense and the rhythm changed, inspira- 
"tion being shortened and expiration prolonged. 

Normal Pectorophony {che^t voice), vocal resonance, 

or voice sound over the chest, in health is the sound 

produced by the patient's voice as heard through the 

chest walls. It is a distant, diffused, indistinct sound, 

l)eing more or less buzzing. The ear or stethoscope, 

preferably the ear, should be applied to the chest and 

the patient directed to speak out the words one, two, 

three, repeating them as often as necessary. 

Normal pectorophony (chest voice) or vocal reso- 
nance, differs in different healthy people according to 
the character of the voice and the conditions of the 
chest walls, and for different localities, just exactly 
like the normal vocal fremitus. What has been already 
stated about the latter, therefore, equally applies to the 
former. It is normally exaggerated (slightly increased) 
in the patient's right sub-clavicular region and else- 
where, like the fremitus. 
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Sl'MMAKY OF THP: PHYSICAL SIGNS OF THE 

HEALTHY CHEST. 

; . / . >7>' rfitm. — A i)erfectly SATiinietrical chest is rare. 
Vi:r shouUltM-s may not be on tlie siime level, and there 
v.;:i\ Iv sliiiht lateral curvature of the spine. Theapex- 
N\it of I he lu^art may or may not be visible, according, 
vV.icrt>. lo ihe thickness of the chest widls. There is 
,v:;:il ami ireneral expansitm of the chest walls on both 
v..:cs iltirins: inspiration. Sui)eri()r costal respiration 
:s no: livable in women, abdominal respiration in men. 
Vhc iH^ipuKv mov(» t^vtmly, except, for instance, in nerv- 

^ /\)';)<7//()/^— The nonnal vocal fremitns varies in 
^UiToivnl iHH>pU\ dtM^^'"<^"Vi.^ on the chai-acter of the 
xoiiv rtml the conditions of thc^ chest walls. It is, how- 
,^^,^ „^^^l>. ^nnveptible all ovct the ])atienfs right side 
than tho loft and is t\sp(M'ially exaogc^rated in the right 
sub-obvionlar, inter-scai)ular, and sub-scapidar regions, 

• ^ the riirht Immchial tube, larger than the left, 
\ ots a larp^r volume of voice to the right side. 

'Hm* ;u^»x-l>rtU of the heart is usually, bnt not always, 

",, j,^^^„,^.,/,,w.^We obtain normal pulmonary res- 
' ;« ^\^^ left sub-clavicular region, both axillary 
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...„,v mul the loft siib-scai.iilar region. In the right 
■" ..nvw-«br «n'^ snb-scni>.ilar regions the note is 

"' .^„\i,,,. thim in those regions of the left side, 

' ..,..,^\- V. th«' iliffei-ence in the thickness of the 

' , ^^, ^. ,. ^^ypT and superficial area of car- 

iUm mari^*"*^^ dullness. Over the 

'" . - vw'flxfflan- region, from the ninth to 
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the eleventh ribs on the axillary line, there is slight 
dullness mingled not infrequently with ventral tym- 
panicity. In the scapular and inter-scapular regions 
the resonance is interfered with by the intervening 
bone and muscles. 

4. Auscultation, — In the left sub-clavicular, both 
axillary and sub-scapular regions, we hear the normal 
Vesicular respiratory murmur. In the right sub-cla- 
vicular region we hear the normal vesiculo-bronchial 
respiratory murmur owing to proximity to the right 
Primitive bronchus. Over the larynx, trachea and 
bronchi we hear the respiratory murmur characteristic 
of those organs. Over the liver and superficial area of 
Cardiac dullness the respiratory murmur may be en- 
tirely absent unless transmitted there by the chest 
Avails. 

The normal pectorophony (vocal resonance over the 
Chest) is exaggerated in the right sub-clavicular region 
^nd is also more intense in the right inter-scapular and 
sub-scapular regions than the left for the same reason 
Irhat the fremitus is. From the foregoing observations 
^^e deduce the following differential summary of the 
physical signs as obtained in the right and left sub- 
cjlavicular regions in the healthy chest: (1) Inspection 
is chiefly negative. (2) Palpation gives exaggerated 
vocal fremitus on the patient's right side. (3) Slight 
dullness on percussion in the patient's right side, the 
pitch being slightly raised. (4) Upon auscultation we 
find vesiculo-bronchial respiratory murmur and exag- 
gerated pectorophony (vocal resonance) on the patient's 
right side. In other words, we have in the right sub- 
clavicular region of the healthy chest all the signs of 
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incomplete consolidation of lung tissue as seen in the 
early stage of i>lithisis, except some adventitious sound, 
such as ci-ejntant, or sub-ci'epitant rales, or the mucous 
or intni-pleiiral click. '' Without a practical knowledge 
of these i>oints of disparity," says Flint, "error in di- 
UiTUosis can hardlv l>e avoided."' In cases of doubt the 
sputa shoukl be examined by an expert for the tuber- 
cle bacillus, though it is not always found at this early 
iTage. 

OTHKR MKANS EMPLOYED IN PHYSICAL DIAGNOSIS. 

Mtnsunttion^ or measurement, mav be of use in 
iViuiKiring the two sides of the chest in repose, or dur- 
ing inspinition and exjnration, or to ascertain the total 
amount of exiKinsibility of the chest. Even in these 
■int>«:\s ins]HH»tion is usually suflicient. Moreover, a dis- 
•ttiKS^l jH'i'son can sometimes, by practice, expand the 
fibers^ walls luoi'e than a healthy one who has not prac- 
Tjwiill. It is of use sometimes in ascertaining the size 
fd iW ohest in ])roi)orti()n to the height. Tlius a man 
l-lwn -i^. im^hes liigh should measure around the chest, 
nil ii '\t\s\ with the sixth costo-sternal articuhitions, 37^ 
nua«f*.. J> f^vl S inches high, I38A inches; o feet 10 inches 
uuf\. %\{. iiicht^s; feet high, 41 inches, and so on. 
'^M'M iutiifts is good expansion of a healthy chest on 
\*v\ \\m>.iirsiiii>«^ although the healthiest person may 
^»» i« \\\\\t \iy ex^xuid the chest over two inches with- 
'•»\ y»Auo-iw.. *\nle it may be i^ossible with i^ractice to 
"vww \ r\A UK-he^ Various instruments, such as the 
' ...iivu'vn' ^'^w>meter, and cyrtometer, have been 
- v»*^irtf.Vfla. Tlie ordinarj^ tape-hnc, however, 
*'-^ \»* Vf^ctical pui-poses. 
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Auscultatory-Percussion^ was invented by Dr. Cam- 
man, of New York, about 1840. It combines ausculta- 
tion by means of the stethoscope with percussion. 
While the stethoscope is firmly pressed over the heart, 
for instance, percuss gently at the same time. As soon 
as the percussion reaches the border of the heart the 
quality and pitch of the note is changed at once. It 
is a much more delicate test than the ordinary method 
of i)ercussion, and is especially useful in diagnosing 
thoracic aneurism. It may also be used for accurately 
determining the boundaries of the heart, liver, and 
other organs of the body. Unless performed correctly 
and carefully, however, it is misleading. A pleximeter, 
small enough to be pressed down between the ribs, 
should be used, otherwise we always obtain the dull 
I>ercussion resonance of the superficial adipose, or o.':her 
tissue, instead of that of the underlying organs. 

Succiission^ invented by Hippocrates, 460-375 B.C., 
consists in shaking the patient while the ear is at the 
same time applied to the patient's chest. By this 
means the splashing sound of fluid characteristic of 
pneumo-hydrothorax is detected, as will be fully de- 
scribed. 

Paracentesis Tfioracis^ or Thoracentesis^ in cases 
of extensive pleuritic effusions, whether of serum or 
pus, was first brought before the profession in a prac- 
tical manner by Trousseau, of Paris, about 1835. After 
his death it fell into disuse, but was revived in 1852 by 
Dr. Bowditch, of Boston, Massachusetts, who clearly 
XX)inted out the indications for the operation, as will be 
mentioned when speaking of that subject. More re- 
cently by means of the hypodermic syringe the exist- 
3 
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ence and character of pleuritic effusions can be estab- 
lisheil with ceitainty. 

Other less inii>oitant procedures are autophonia, the 
method by musi(*al vibrations, and phonometry. 

Autophonia was tii-st brought into notice by the 
late M. Ilourniann, who *' connected peculiarities in the 
resonance of the observer s own voice (as he speaks 
with tlie ear applieil to the chest directly, or by the 
intervention of the stethoscope) with certain definite 
conditions of density of the parts beneath." 

Tlie method by musical vibrations originated with 
l>i*s. Stone and Grabham (London Lancet, vol. L, 1867, 
p. 114), and cimsists in *' communicating a musical im- 
l)iilse to tlie air in the bronchial passages by forcibly 
inspirin<j: through a tube or pitch-pii)e containing a 
fi't'e ret^l. The note emitted is directly conveyed to 
tlu^ parts under observation/' 

Phononu^try is a method described by Baas. It 
consists in '*i)lacing a tuning fork on the surface of 
tliecht\st or abdomen, and determining by the inten- 
sity or f*»ebhMiess of the tone it gives, the condition 
of tlu^ subja(»eut organs." The best instrument for 
iliis puipos(» is Blake's tuning fork with a small 
spiiiii;" hammer attached. The usual method of i)er- 
ciissioii, however, is much to be preferred. 

Ihivin^- luM'ome thoroughly and practically ac- 
ipiaiiihMl with th** i)liysical signs obtained by examin- 
iui; Iht^ ht^althy chest, the student is now prepared to 
ronsidiT tht» physical signs of various diseases. 



CHAPTER 11. 

BRONCHITIS. 

Diseases in which the breath aiid voice sounds are refracted 
(broken up, diffused) within the lungs as much as, or more 
than in health, with consequent normal or diminished vocal 
fremitus, respiratory murmur, and pectorophony. — Obstruc- 
tion in the bronchial tubes to the convection of sound, with 
consequent diminution or suppression of the latter. — Ad- 
ventitious sounds. 

Bronchitis is the inflammation of the mucous mem- 
brane lining the larger or medium-sized bronchial tubes, 
but when the smaller or ultimate bronchial tubes be- 
come the seat of the disease it is called capillary bron- 
chitis. In neither case are the air cells affected unless 
as a complication. As independent primary diseases 
they are general or bilateral, local bronchitis being 
usually caused by and secondary to some other disease, 
tubercle, aneurism, or neoplastic growth for instance, 
or surgical injury. 

The physical signs of bronchitis, apart from compli- 
cations, are as follows : 

Inspection. — This yields chiefly a negative result. 
Usually there is no perceptible difference from health 
in the size and shape of the chest and character of the 
respiratory movements. Especially is there no differ- 
ence in the respiratory movements of the two sides, 
when compared with one another, but both expand 
alike. 
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:*■'. •;■ .—This also irives negatiA'e results gener- 

Lil'.N . T\>/ \\H;al fivminis is usuallv normal, or it may 
«. • » 

>• >'.i^:',:ly diniiuisht^.l if rhi^ bixmohial tubes ai-e much 
^.'■'>::ia:t\i bv nuuus. s*.» that the voice sound is not 
■•'•i*. •:'Vt\l bv iht'in as fnrvlv as in health. In rare cases 
:i '.:LVi;\* ruK\ i\w left I'riniitive bixmchus, for instance, 
r:,-.' :ii;hT K^inc usually tuo larire, or a lai'ge branch of 
^. i:iu*i\ Kvoiu^'s sroi']»t^l up by a plug of viscid mucus, 
\\ii:i duiiiuutiv>u i»r ^i^v^u absence of the vocal fremitus 
v»u^i I ho rv>nvspoudinir area. Coughing may remove 
'.!'.*: I'luii" auvl then the fivniitus immediately returns. 
I'l vUM* of roarse nnu'ous rales. esi>ecially with thin 
choM \KilIs, ihonrhal fremitus may be present. 

.'\ ■.' an/.":. This also viehls nesrative results, the 
liv vvlls iu mu'oiuplirateil bronchitis being unaffected 
L'ivl ulU v»f air. Sonietiinos tIu* resonance may even be 
,.vi^vrac^\l owiiiir To the abnormal distention of the 
i.:;. VkVlls with air. Tliis, however, will l>e explained 
^'hi'ix s\\\xk\\\i:: o( tMiiphysenia. In old cases of bron- 
.•KVjIjs v>iheiv the iiitlaniniation has extended so as to 
ovr V;s«:'^ U^ iHU'i-briMiehial thickening or interstitial in- 
fts4yi'4'rt'W^^i\MU nu>i>» or K^ss dullness on percussion will 
•:^f.>iill ^^^^w rhvv^* Ci>mpli(»ations. 

.I'«^'r'/y^^<>;«\».'e. Tht^ resjuratory nmrmur may be 

MKiKoiunl if fho tilings are much obstructed with mucus, 

iM. it i\ \*Mytf> tuln^ Ih» }>bigged up as already described, 

\ui iiQtpiniiorv numnur may be entirely absent for the 

•ut•^vlomlillJr anuL Tpon coughing and removing the 

»km\tm'Vun\ the respiratory muraiur immediately re- 

-»•»" \\\wn\ heard, however, its quality is the same 

" u^W. Hv u rule. It may, however, be a little 

»-mv ■■ W "nmcous membrane of the larger 
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bronchi is much roughened where the tidal air rubs 
against it instead of gliding smoothly and without 
much friction, as in health. Expiration yriVL be more 
or less prolonged in proportion to the amount of ob- 
struction in the tubes, the force of ordinary expiration 
being weaker than that of inspiration. Pectorophony 
(vocal resonance over the chest) is usually normal, but 
may be slightly diminished like the vocal fremitus. 
Relatively the vocal fremitus and pectorophony are 
the same as in health in comparing one side with the 
other. 

Hales (rattles) are usually heard in bronchitis and 
belong to the adventitious or foreign sounds. These 
never exist until produced by disease. Adventitious 
sounds are abnormal from beginning and are not modi- 
fied normal sounds. Their presence, therefore, always 
indicates some abnormal condition. (See Summary of 
Adventitious Sounds, Chap. Y.) The rales heard in 
bronchitis may be dry or moist. There are two varieties 
of dry rales, the sonorous and sibilant. Sonorous rales 
are loud, low-pitched, dry rales made in the larger bron- 
chial tubes. The sibilant are high-pitched, whistling 
rales made in the smaller tubes, or in larger tubes if 
the constriction be sufficient. They are heard in the 
early or dry stage of bronchitis and asthma, and ai^ 
due to irregularity in the calibre of the tubes from 
spasmodic constriction of the muscular coats, or tume- 
faction of the lining mucous membmne. Sometimes 
they are also caused, undoubtedly, by the vibration of 
viscid mucus, and hence are changed with coughing. 

Moist bronchial rales are divided into three varieties. 
Those made in the larger bronchial tubes are large bub- 
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bling r&les heard both on inspiration and expiration, 
and are called mucous T&les. 

Those made in the medium-sized bronchial tubes are 
caUed sub-mucou3 rales. They are also bubbling rales 
heard both on inspiration and expiration, but are finer 
and higher pitched than the mucous rales. Lastly we 
have the sub-crepitaut rales made in the finer bronchi. 



Tliese are fine moist rales, heard chiefly on inspiration, 
though occasionally they are heard on expiration also. 
All of these rales may be present together, or only one 
or more varieties. They may be abundant, scant, or 
even absent at times. In the latter case, coughing may 
develop them. When present they usually change 
with or even without coughing, are more or less irregu- 
lar in size, and are attended with more or less ex- 
pectoration. In this way they differ from intra-pleural 
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moist rales, which are usually local, do not change with 
coughing, are uniform and superficial, and attended 
with little or no exi)ectoration. 

The patient should be directed to clear the throat to 
avoid laryngeal and tracheal rales, the sound of which 
may be conveyed to the ear through the bronchial 
tubes and air cells. 

Other adventitious sounds are the crepitant rMes 
made in the air cells, intra-pleural rales, mucous and 
intra-pleural cUck, gurgles, metallic (amphoric) tinkle, 
friction sounds, splashing sounds, and certain crackling 
and crumpling sounds called indeterminate rales, to be 
described eaxsh in its proper pla<5e. (See also Summary 
of Adventitious Sounds, p. 159, Chap. V.) 

Capillary Bronchitis is the inflammation of the 
mucous membrane lining the smallest or ultimate bron- 
chial tubes, the air cells still remaining unaffected ex- 
cept as a complication. It occurs most frequently in 
children. It is also seen among the aged and others 
having enfeebled heart's action, and hence may occur 
in the course of long-continued diseases of a typhoid 
character. 

The physical signs are, in general, similar to those of 
ordinary bronchitis. 

Inspection^ however, may reveal increased frequency 
of respiratory movements and sometimes more or less 
cyanosis, especially about the cheeks, ears, tip of the 
nose, lips, and fingers. (See Atelectasis and Lobular 
Pneumonia.) 

Palpation generally yields negative results, or the 
fremitus may be diminished or even absent from ob- 
struction of the tubes, as already stated. 
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Pf^rf^fissioti. — The pernission note may be nonmil^or 
ir may l>e, and frequently is, exaggerated from tem- 
p)rar}' ovt^r-^iLstention of the air cells. This is due to 
the fa(*t that fon»e<l expiratory efforts empty chiefly 
the larger bronchi but have very little influence over 
rhe air <*elL§. Hence, so far as the air cells are con- 
rHme<l, inspiration is a more forcible act than expira- 
tion. The air passes by the mucous obstruction into 
the air relLs more ea^sily than it gets out* and so accu- 
mulates in the air celLs and distends them. On the 
other hand, if the patient is very feeble, as is not infre- 
quently the rase with sick children or the aged, or 
thr)se suffering with ty[)hoid fever, the air cells may 
rollnpse, giving rise to atelectasis instead of a tempo- 
r:i r\ riv er-distention or emphysema. In such cases there 
is not power enough on inspiration to overcome the ob- 
strurtion in the tubes, and the air in the cells becomes 
jil)sorl)er|, the OX vgeu disappearing first and then the 
(",\v\)<m\(' '<\('\(\. Such a complication would give soirie 
dullness on percussion and is often mistaken forpma- 
rnoniji. 

/I iiHcnJtdfion usually reveals the presence of iine 
siih rre[)itfint rnles in great abundance, over both sides, 
jifKJ espefijilly low (lowTi posteriorly, owing to gra^ata- 
fion of the mucus, in many instances, to that ]«rt. 
Other rales may also be present at the siime time. The 
resf)ir;itory munnur, if heard at all, woiUd be about 
normal in (piality, with expiration moi-e or less pro- 
longed, owing to the obstacle to the free escape of air. 
rsually it is so weak, however, owing to its not being 
frf^f'ly conveyed by tubes that are ol)structed with 
mucus, that it maybe obscured entirely by the rales- 
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Sometiines the obstniction is so complete that it is 
suppressed. Pectorophony (vocal resonance over the 
chest) is nsnally normal, bnt mav be diminished like 
the fremitus. If exaggerated, or markedly increased, 
it wonld indicate pneumonia. 

I>ifferential Dioffnosis of bronchitis. This is not 
usually difficult. Being a bilateral affection with no 
physical sign of material value, except the detection 
of various rales more or less over both sides of the 
ohest by auscultation, it is readily distinguished from 
^u^ute lobar pneumonia which, besides being usually 
attended with severe constitutional symptoms, is gen- 
erally unilateral and confined to one lobe, usually the 
lower lobe of the right lung. Moreover, owing to solid- 
ification of lung tissue in pneumonia, we usually ob- 
^tain marked increase of fremitus on palpation, marked 
dullness on i)ercussion over the part affected, and 
on auscultation hear bronchial breathing and bron- 
<5hophony, as will be fully explained. 

In capillary bronchitis the inflammation may extend 
here and there in spots into the air cells, giving rise to 
lobular pneumonia, which is also called catarrhal or 
broncho-pneumonia. It is often difficult to detect mi- 
nute spots of lobular pneumonia. If in the course of 
capillary bronchitis, respiration becomes hurried, with 
exaggerated movements of the alae nasi and rise in tem 
perature, it is fair to infer that lobular pneumonia has 
occurred, even if it be to such a small extent that other 
signs are wanting. But if, in addition, there are in- 
crease of fremitus, dullness on i)ercussion, which should 
be gently i)erformed on children in order to detect it, 
and bronchial breathing over one or more spots, the 
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hU^iomIs of pneumonia would be complete. Atelecta- 
^n diM^ to capillary bronchitis would also give some 
^iullneHH on percussion, but it would be symmetrically 
hlhiti^ral and there would be sucking in of the inter- 
ouHt4il and supra-clavicular spaces on inspiration, with 
HO t^xtra rise in temperature (see Atelectasis). The 
pH^Hi^nc^e or absence of chlorides or albumen in the 
uiiuH in these cases are of little or no value as aids to 
iliaguosis. 

ASTHMA. 

Antlima is described by authors as a reflex neurosis. 
It in (^liaracterized by recurrent paroxysms of violent 
(I.VHpudni, due to spasm of the muscular coats of the 
lu(»iu*liial tubes, or tumefaction of their mucous mem- 
luaiuo fi'om capillary vaso-motor disturbance, or both. 
It attuckn both sexes at all ages, but men are affected 
l»> it t wic*^ as often as women, being more exposed to 
I ln< cauHt^H. it requires for its production three factors: 
( I ) u Hi^iiHit ive area of mucous membrane, (2) an abnor- 
uially sniiHitive nerve centre, and (3) an external irri- 
tant (Hvon all three of these factors simultaneously 
aud an altark of asthma is produced, and it cannot be 
pn»(lu(uul l)y any two without the third. 

'riu^ wt^iHitivi^ area of mucous membrane may be situ- 
lUul iu tht^ iiaso-pharynx, bronchial tubes, or stomach. 
I'lif Urilaiit applied to either of these points maybe 
nllfcUHl hark to tlie hings along the pneumogastric 
iit'iNt^ gi^^^^M ^'^^^ <<> naso-pharyngeal asthma, bronchi- 
(ii- aytlima nr peptic asthma. Cardiac asthma is also 
(lesiuiluHl, imt tlUH would properly come under the 
liead (»f lucmcldtic astlmia, owing to the bronchitis re- 
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sultiiig from the heart disease. The second &ctor, the 
abnormally sensitive nerve centre, may be inherited or 
acquired by long-continued application of the irritant 
to the sensitive area of mucous membrane. Not only 
this, but one sensitive area of mucous membrane may 
give rise to a second area, so that naso-pharyngeal, or 
even peptic asthma, for example, may become bron- 
i^liitic asthma. Of external irritants, which constitute 
blie third factor in this disease, dust of some sort is the 
most common. But there are a great variety of ex- 
ternal irritants, some of them giving different names to 
the disease, as hay asthma, and the like. 

Naso-pharyngeal asthma is very closely allied to 
^^vhat is known as hay fever. In the latter case the 
sensitive area of mucous membrane in the nares is situ- 
sited more anteriorly than in asthma, and by reflex 
taction the branches of the facial nerve are involved, 
^ving rise to lachrymation, sneezing, and other symp- 
toms of hay fever. Sometimes hay fever and asthma 
may occur at the same time. The irritants in cases of 
peptic asthma are certain kinds of food, and in bron- 
chitic asthma, fog, cold with dampness, and changeable 
weather, often give rise to an attack. 

The physical signs of asthma during an attack are as 
follows: 

Inspection shows labored respiration. Usually the 
patient sits up and leans forward in order to breathe 
more freely. The shoulders are elevated and brought 
forward, the countenance is pale or dusky, and during 
respiration the expiratory act is seen to be prolonged. 
During inspiration, which is usually deferred, short, 
and sometimes jerking, the supra-clavicular, and supra- 
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Sternal foes^, scrobiculiis cordis or pit of the stomach, 
and the intercostal spaces are more or less sncked in 
and depressed, because the Inngs do not become inflated 
to a degree corresj)onding to the enlargement of the 
thoracic cavity. After the paroxysm is over, nothing 
abnormal is to be observed, unless there be some com- 
plication, as vesicular emphysema. 

Palpation. — Rhonchal fremitus may be detected 
owing to the rales (^rhonchi) which are present. 

Vocal fremitus may be unchanged, or slightly dimin- 
ished, owing to the emphysematous condition of the 
lungs rendering them more refractive of sound than in 
healtli. It may be also diminished by the obstruction 
ill the bi()n(*hial tulH\s fixim spisni and mucus, thus 
r(»ndering the tubes inii>erfe<*t conveyors of the voice 
Hoiind. 

I^crmsslott, — Exaggerated resonance on i)ercussion 
U I lie rule, owing to the emphysematous condition of 
I ho liiiigH. 

I HHrultation. — Dry rales of various kinds are heard, 
ImiI rlih^lly on expiration, which is much prolonged, 
s\\\\\\s luMpinition is so short as to scarcely give time 
• ut'M/.^h fnr th<»se rales to be thoroughly developed. 

4i»MMiihM^ (1h\v »i'« loud enough to be heard by the 
|M(irui *\\\\\ tho Triends in the room. As the paroxysm 

!• - liiuM, •mm! iurr(»aHed secretion occurs, various moist 
» >!' «u.».\ »»p honnl, the mucous, sub-mucous, and sub- 

• I'll. mi Mv»n\olitues moist rales are present with dry 
I 1 1' iir'u thiN \\\h\, Tlie rales are usuaUj^ heard over 
i.'iu hU . .»i I ho ohest, or they may be heard only on 
..u M, .u liviv \\\\y\ tliere in spots, but changing 
.ii' -ui ti.iii pL»,s^ i^» |OmM\ The respiratory murmur, if 
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^xjtinirion somedmes kNid and hissing, owing to spasm 
xHf ihe bronchi 



After the i^iraxysni is over, Dionchial rales of van- 
f>u« kinds, lx>th dry and moists may be present for a-- 
fow hours, or even several days. 

INvtorophouy vvvx^d resonance > may be normal or- 
woinewhat diiuinishevl like the fremitus. 

I>ifferentiiil Diafliu^is. — Proper attention to the 
phyHical signs and history of the case will usually en- 
\\h\{y one to make the diagnosis of asthma with cer- 
liiliity. The suddenness of its onset and dei)arture, 
tlio Inbored breathing with expiration markedly pro- 
longtvi, the rales so abundimt and loud, the absence of 
f>unilont' ('!Xi)ectoration and fever, and the suddenness 
with which it sometimes yields to remedies, at once 
v^if^Hi^rulnh it from bronchitis of any kind. In em- 
)^^>J!tiVi^)^^ti \\\{\ (lyspncra is constant instead of paroxys- 
iua> v^'XxtUK to organic change, l>esides other physical 
L^i,ua vlvs«^M*lb<Hl in connection ^^'ith that disease (see 
'vu*|^h,vr4v*MtO. In Home cases of heart disease there are 
r.iiv's>-iu*.4 svf dysimooa, but they are usually shorter 
.ii»u \\\sui\^ \st wMhma and are unattended with the 
!» Mil iwiUiiu^ l.»i\k|onged expiration of the latter dis- 

» III it^i^uiuHlio uud other affections of the larynx 
. ii «. I - Uiwx^y \\\ I ho vohMs and if wheezing be present, 
I ii'»iirvl ii ihiit jH»lnt. Moreover, in laryngeal 
,. s til III i'IIiiupu .'UhI uot expiration is prolonged and 
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labored. The same is true of polypus in the trachea. 

In pulmonary oedema there is dyspncea, but there is 

also some dullness on percussion over the seat of the 

cedema, which is usually situated on both sides at the 

most dependent portion of the lungs posteriorly. Over 

the same region also may be heard liquid crepitant 

r^ales at the end of inspiration. The dyspncBa, instead 

of being sudden or paroxysmal, comes on gradually, 

Lncreasing with the CBdema, which may be due to heart 

disease or associated with dropsy. In hydrothorax, 

"^ivMch is a symptom of general dropsy, there is flatness 

on percussion over the pleural cavities (up to the level 

of the fluid) instead of extra resonance, and the dys- 

3)noea gradually, but steadily becomes more and more 

-urgent with increase of the dropsy, as in oedema. 

In pulmonary hypostasis occcuring in old age with 

enfeebled heart, the dyspnoea is like that due to 

oedema. 

EMPHYSEMA OP THE LUNGS. 

Emphysema, or inflation of the lungs, is of two classes : 
(1) interstitial, where the air escapes through rupture 
into the interstitial pulmonary tissue; (2) vesicular, 
where there is excess of air in the pulmonary vesicles, 
causing them to be abnormally distended. 

Interstitial emphysema (inter-lobular, extra- vesicu- 
lar, extra-alveolar) occurs from rupture of the walls of 
the air-cells as in the expiratory efforts of violent 
coughing, in whooping-cough for example, also from 
parturient efforts, blows, falls, and wounds of the lungs 
from various causes. Or it may occur in connection 
with softening and breaking down of tubercle. The 
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liir e5!5capei!i into the connective tissue of the lungs h^^^ 
rweeu the lobules and under the pleurae. Soinetiin^==^ 
it j>a;sses through the posterior mediastinum into th — ^^ 
subcutaneous tissues of the neck, face, and sides, wher- — ^^ 
iz oivpitates under the hand during palpation. It i 
imixxssible to make a diagnosis unless the air reache 
i!h^ subcutaneous tissue, and in no case is there an^ — y 
sjHvial treatment for it. The escaped air soon become 
*hsii>rbed. 

Vesicular (alveolar) emphysema consists of two va 
oiu^: {I) vicarious emphysema, and (2) general ei 

Viwirious (compensating) emphysema affects one luu] 
<vr i^rt of a lung from over work due to crippling os 
5lk* other lung or part of lung. In old pleurisy, foi: 
insuince, where extensive effusion or adhesions renderi 
iW affected side almost immovable, the other lung be 
*»iiies vicariously emphysematous from over work. I: 
lobular pneumonia or collapse of some air-cells, othe: 
air-oells near by may become emphysematous in th^ 
sjime way. Even in acute lobar pneumonia the un— 
nfPect^ lobes of the same side may become temporarily^ 
or acutely emphysematous to a certain extent. In pul- 
Tn«Tiar>' consumption also, crippling of certain areas of 
^vuL ti^5«rrj^ way give rise to slight emphysema of 
,**u^ i\K' ^MiarktHl, however, as respiration in con- 
. T^* *r N :tr<aAU Y shallow and rapid, and the volume 
; \^ V, -»M^^ vlfcaiiuislied. All vicarious emphysema 
-^.*..*.^ HvHi^fht about by excessive inspiration. 
^. V V ^^^rnctioja to expiration necessarily, and 
\ir.^ .\i%i*u\oiH to inhale as much air as if both 
.^. A^vivu IUmkh? inspiration is overdone, with 
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consequent abnormal distention of the remaining vesi- 
cles, and the resulting vicarious emphysema will be 
acute or chronic according to the condition that gives 
rise to it. 

General (substantive) emphysema is also of two vari- 
eties: (1) small-lunged and (2) large-lunged emphysema. 

Small-lunged emphysema (atrophous, phthisical, se- 
tile) is usually found among those well advanced in 
'"ears and it may or may not follow the large lunged 
^ariety. The volume of the lungs has become much 
■educed owing to atrophy of the intercellular tissue, 
:hough the air-cells have become larger, in many cases, 
3y coalescence. It is simply a condition mostly be- 
-onging to old age. 

General large-lunged (hypertrophous) vesicular em- 
physema remains for considemtion. It is a very seri- 
ous disease and occurs in men more frequently than in 
women, the former being more exposed to the causes; 
and in northern, cold, changeable climates more fre- 
quently than in warm regions of a uniform tempera- 
ture, owing, perhaps, to the greater prevalence of bron- 
chitis and asthma in the former. Owing to the length 
of time required to produce the disease, it is rarely 
seen before thirty years or middle life. Fat people 
appear to be more predisposed to it than the thin. 
Heredity undoubtedly plays an important part among 
predisposing causes. The disease is usually brought 
about in one of four ways: (1) by obstnicted forcible 
expiration, (2) forced inspiration, (3) deformity of the 
chest, and lastly (4) by inherited predisposition. 

(1) Obstructed forcible expiratory effort is by far the 

most frequent cause. For this reason it is found among 

4 
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lalx^rers who are engaged habitually in heeTv liftin 
4>r sri-aininir. In this act the glottis is closed and th 
aUloniinal muscles are contracted upon the intestine 
witli giVcit j)o\ver, which forces the diaphragm up an 
conipivsses the air into the upper lobes of the lungs, 
s<.> that in such cases the upi)er lobes are chiefly affected, 
luirticuhirly, accoixling to Flint, the left. In the sam* 
way phiyei's on A\ind instruments and i)ersons affected 




with cliroiiic broncliitis, esi)ecially the drj^ bronchitis^ 
assiH*iatiHl with gout, in wliich \iolent fits of coughing^ 
habitually occur, may have the disease. The act o 
i\>Uirhing simi)ly consists of more or less sudden an(L 
vii4ent expiratory efforts with the glottis closed. Chil- 
divu not infrequently have more or less temporary em- 
phystMua from whooping-cough. 

\^*i) In some cases the disease is caused by forced 

inspiration. Here a chronic bronchitis extending to 

the sitialler tubes pre(*edes the emphysema instead of 

tviii^ dtneloped afterward. Inspiration being more 

t\»rv*iblo than expiration, as far as the air-cells are con- 

^vrtu^l* the air ])asses in by the obstruction of viscid 

mucus uion^ easily than it passes out, so that it accu- 

tuuUt^^ iu the air-cells and distends them. In these 

\tw^xs we find the lower portion of the thorax enlarged 

5H^woti«u^. as well as the upper. 

i*U \iHH)nling to Freund, in some oases the character- 

W\c iWomity (barrel shape) of the chest in large- 

\\\\\gyA emphysema occurs first, the lungs afterward 

iHHHmuuK distended so as to fill up the vacuum. Such 

i^^m^ however common in Gennany, are very rare in 

MuH'r.^\? inde^A they ever occur. In some cases of 

.MunmU' <A' th. ch^t due to rickets, for instance, or 
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curvature of the spine from some cause, a local em- 
physema may occur, one lung or part of a lung becom- 
ing distended to fiU out one side or portion of the 
thoracic cavity enlarged by bulging. 

(4) Lastly, in certain instances the .disease may occur 
vdthout any mechanical or oth.er known cause, but is 
simply due to inherited predisposition. This consists 
in an inherent weakness of the ceU walls, perhaps from 
-defective innervation and nutrition, and they yield, in 
the ordinary avocations of life, without any abnormal 
iorce applied. 

The dyspncBa and abnormal state of the heart that 
necessarily accompany marked cases of this disease re- 
quire brief notice. 

There are three factors in the production of the dysp- 
noea: (1) rigid dilatation of the thorax, (2) loss of ca- 
pillary area in the lungs, and (3) crippling of the dia- 
phragm. The lung tissue has lost its resiliency and the 
costal cartilages have become permanently elevated, 
everted, and hardened, the spaces between them being 
widened. They have lost their elastic recoil, so that the 
ehest is in a state of rigid dilatation. For this reason 
air is not expelled properly, and impure air, therefore, 
accumulates in the lungs causing dyspnoea. In the sec- 
ond place, many capillary blood-vessels in the lungs be- 
come obliterated by over stretching. Indeed many of 
the alveolar septa, on which clusters of these capillaries 
hang, undergo wasting and perforation, and finally dis- 
appear. From loss of capillary area the blood is 
brought in less quantity in contact with the air in the 
cells, impure as it is. This second factor is, therefore, 
a potent one for the production of dyspncpa. More- 
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. rc j.> :1t '\,^.•'.^L ij'.'W ii2i> ffWtrT chaimels left for it in 

• j^\z. : . y--» tL:\'l^L liir limis. the right ventricle of 

:j.»r _TVJ^ L.> iiji.'^r "HTt^irk liiJMwn liack on it and hence 

.%r*,v i".-7> -::::l..r^.: r'",:-:*^! and hTjierrrophied ). As the 

i>tvL>r: rr'.'^irr^r^^'r^N. >L'. •■.;:! ivlariTf insufficiencv of the 

:rk -'^l.:.: vv:lv,-> r'iL>-.;-. J-:^;il:.r jiulsarion and caixiiac 

i-vr/^v ir^-,y ..•..V.::. L:;>:ly. tlitr mppling of the dia- 

\A\\\^t's is : rv':\:.": :y Ti.ir !i;.i<: inij«ortant factor in the 

\i*.xl.-v.*Ti.':: v*:' viy-j ii«:;.. Ti:r volume of the lungs 

Xr"!^ Li:v!»:\:'*vV. <!::TL'::!!it^ t-ri^«rmi:iusly, the diaphragm 

:.> '.^•.■.■.:..v.- v.:'.y :•>•>- 1 vif-vii. as i< also the heart. 

v^'aLv,*, :.» v.:v:^* v: It--^ ir:s:n^intt^Tinal catarrh fix)m 

\»ux>:^v hyivni'Jiiia viiit- :*• v'i'srruoiion to the A^enous 

:J:»:.-'a':Lw.. ^:iv'i\* '> :ilw:iy< !iiui-v or less dyspepsia with 

^CijA v.^ <--«' xTk»maoh. T'lr' i^iiaj.hniirm. the most impor- 

■■f^t:i \ti\\.r<'lK' v»t' ix^-^i'initiHii a man jHJSsesses, is thus put 

Iv'iAivSA !:\\v» si^iiits. Fiuiu want of use it become^s 

^i'Ut ^'iiysiail siirns (^f pMi»M*al large-lunged (^hyper- 

tavsj-Av^^^s omvl^y^^*"^^^ ***''* ^^"^ follows: 

j,,^fny(^ili'.m.- -'rii^* I'ounttMiaiKv may be more or less 

. fc ^^^ oYUMiUii* in pri)i)ortion to the extent and 

r^v^n'ss of the distnise. In the later stages jugular 

ma**«i**"' due to tricuspid insufficiem^v, may be ob- 

^,rv«i at the root of tlu^ neck on the patient's right 

* I ^ TiiDiilar Pulsation). As obstructed forcible 

^x\»iratory effort is the most frequent cause, so the 

lm.«-in^«^ spaces are usually seen to be widened 

,. ^ 1 ,tir i«^ elevation and eversion of the upper 

''*^ 'oituWBfe m^ ril>s. likt^ the elevated slats of a 

.,^. ^ ^^. pjprt of the sternum is prominent, 
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or stemo-vertebral diameter. The shoulders are ele- 
vated and brought forward owing to habitual dyspnoea, 
and the spinal column is more or less anteriorly curved. 
The whole makes up the so-called barrel-shaj^ed chest. 
"WTiere the disease has been caused by forced inspira- 
tion, the lower i)ortion of the thorax is also enlarged 
with widening of the lower intercostal spaces also. 

Epigastric pulsation, due to enlarged and lowered 
right ventricle, is usually noticeable. The apex-beat 
is generally carried downward and outward, but fi'e- 
quently cannot be found, being buried under lung tis- 
suie. During forced respiration the thorax moves up 
and down more or less like a fixed case, instead of ex- 
panding and contracting as in health. During the effort 
of deep inspiration the cupra-clavicular spaces may be 
drawn in, the lungs not expanding any more while 
the thoracic walls are raised up. During violent cough- 
ing a tumor is sometimes seen to rise up from each of 
the flattened supra-clavicular fossae. This, according 
to Niemeyer, is due to the sudden filling up of the si- 
nuses of the jugular veins during coughing, which im- 
mediately become empty when the cough ceases. It is 
more probably due to lung tissue suddenly distended 
upward during violent coughing. 

Palpation, — The lungs, owing to distention of the 
air-cells, become more positive refractors or diffusors 
of sound than in health. Hence the vocal fremitus is 
usually diminished, and sometimes even absent. More- 
over, owing to bronchitis, which is almost invariably 
present in emphysema, either as a cause of the disease 
or result of the obstruction to the pulmonary circula- 
tion, the bronchial tubes may be more or less obstructed 
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with mucus, thus rendering them imperfect conveyors 
of sound. Rigidity of the chest walls and loss of resili- 
ency of lung tissue also lessen the vibrations. 

If the bronchitis gives rise to such complications as 
peri-brondiial thickening, with spots and threads of 
interstitial induration, the fremitus nill be increased 
over corTesix>nding localities, on account of the more 
homogenous and l>etter conaucting medium for the 
voice siMind ^see Solidified Lung Tissue). 

Epigastric i pulsation is usually felt, and sometimes- 
the ajx^x-l^eat of the heart displaced down and out. 
According to some authors it is carried inward toward 
tlie epigastrium, but it is difficult to see how it could 
get there unless the heart l>e raised up. The cardiac 
j)ulsati()ns, and consequently the radial pulse, are often 
int<^n!iittent in this disease, owing perhaps to the ex- 
tra work thrown on tlie heart, so that it has to rest 
ovi^ry now and tlien. l>ysi>ei)sia,due to gastric venous 
coii<^(*stion, and acting i-t^liexly along the pneumogas- 
1i'i(! ii<M'v<% may also cause it. 

/^7v•//^^v/o//. -K(»sonance is exaggerated on percus- 
sion, especially ovtM* the upper lobes in front and par- 
ticularly on tin* j)atient\s left side. Flint terms this 
icsonancc vesiculotympanitic. That is to say it is 
neitlnn* l)urely vesicular nor tympanitic, but a mixture 
of tli<^. two. Hi(M*mer, of Zurich, Switzerland, calls it 
l)and-l)ox lesouanc^e. This is especially the case over 
the lower jx^sterior and left lateral regions. The pitch 
of the percussion note in this disease is, according to 
some authors high, wliile others maintain that it is low. 
Th(> truth is the pitch varices in different cases accord- 
ing to the tension of the walls and the volume of air 
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pitched note on peroossion, according as the head - ia 

tightened or loosened. The quality of the note £: in 
every case, however, will be tympanitic. 

The superficial area of cardiac dullness is diminisheg^ -^ed 
or may be absent altogether, only deep dullness 0^:1:^^011 
forcible percussion remaining. 

In certain cases of atrophous emphysema in advance^^^^d 
life, with hardened costal cartilages and peri-bronchi^^s/ 
thickening from long-continued bronchitis, the pe«0^- 
cussion note in some places may be dull or even woode::^^^ 
in character, especially if the percussion be gentle. 

Auscultatian.— The lungs being more positive refract- 
tors of sound even than in health the respiratory murr^ 
mur will be weakened, and if the bronchial tubes ar^^ 
in addition, obstructed by mucus, owing to the bronchi^ 
tis usually present, the respiratory murmur may b0 
absent. Not unfrequently it is obscured by bronchiaX 
rales of various kinds. When the murmur is audible^ 
the inspiration is somewhat shorter than in health hy 
being deferred, that is, the first part of inspiration i& 
not heard, being too feeble. It is somewhat lowered iix 
pitch usually and is continuous with expiration, whidx 
is often prolonged, not so much from obstruction as 
from the weakening of the expiratory forces. The 
diaphragm is permanently depressed, the pulmonary^ 
tissue has lost its resiliency and the costal cartilages 
their elastic recoil. These expiratory forces have be- 
come so weakened, therefore, that expiration has to be 
performed chiefly by contraction of the muscular coats 
of the bronchial tubes, which are non-striated or invol- 
untary muscular tissue, and have become more or leas 
hypertrophied. Consequently expiration is i)rolonged, 
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but otherwise it is relatively the same as in health, 
being lower in pitch than inspiration and blowing in 
quality. Should spasm of the tubes exist due to 
asthma, with which the disease is frequently associated, 
the expiration will be about four times longer than in- 
spiration, otherwise it will not be so much prolonged. 

Owing to the distended condition of the lungs the 
heart sounds are usually muffled and feeble. But on ac- 
count of hypertrophy of the right ventricle the second 
lound of the heart may sometimes be heard more dis- 
Inctly (accentuated) over the pulmonary than the aor- 
ic inter-space. As dilatation of the ventricle progres- 
ses, however, the accentuation becomes less. Should 
tricuspid insufficiency occur, the corresponding munnur 
nay be heard over the ensiform cartilage (see Tricuspid 
Regurgitation). 

Bronchial rales of various kinds, as already stated, 
may be present in varying quantity. 

Pectorophony (vocal resonance) is diminished, as a 
rule, for the same reasons that the fremitus is less. 
When the vocal resonance and fremitus are increased 
or vary, it is due to some complication, as stated when 
speaking of palpation. 

Differential Diagnosis, — Pneumothorax, or air in 
the pleural cavity, is the only disease that might be 
mistaken for emphysema, but even here a careful at- 
tention to the physical signs and histoiy of the (*ii8e 
renders the diagnosis usually easy. General vesicular 
emphysema affects both lungs, whereas pneumothonix 
is nearly always unilateral. Emphysema is developed 
gradually, pneumothorax comes on suddenly. In the 
latter disease exaggerated respimtory movements are 
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observed on the unaffected side, while these movement 
on the affected side are diminished or almost entiiet 
absent, with more or less bulging on that side. Li gei 
eial emphysema there are the barrel-shaped def ormil 
of the chest, with the thoracic walls moving np an< 
down as a solid case during respiration. In genera. -^ 
emphysema the heart is displaced downward and 
ally outward, with epigastric pulsation due to the lo^ 
ered and enlarged right ventricle. In pneumothoi 
the heart is displaced laterally, as a rule, and in 
direction opposite to the pressure. Percussion 
tympanicity over pneumothorax, whereas the 
is only exaggerated (vesiculo-tympanitic, band-box] 
and distributed over both sides of the chest in gen< 
emphysema. On auscultation the respiratory mnrmnr ii 
changed in rhythm in emphysema, and weakened, but^ 
in pneumothorax it is usually absent over the affected-^ 
part. Pneumothorax from any cause is always an. 
acute affection, coming on suddenly and lasting only a^ 
few hours or days. Effusion then takes place giving 
rise to pneumo-hydrothorax (or pneumo-pyothorax), ix> 
be detected by the splashing sound heard on succnssioiu 
Emphysema is more slowly developed, is usually" 
chronic, and for these and the other physical signs 
already mentioned, vicarious emphysema, affecting' 
one side, is readily distinguished from pneumothorax. 
Pleurisy, pneumonia, and hydrothorax, although caus- 
ing dyspnoea, also yield dullness on percussion and 
other physical signs altogether different from those o% 
emphysema. In phthisis there is also dyspnoea, but 
the signs of consolidation of lung tissue are entirely 
different from those of emphysema. 
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ATELECrrASIS. 

^Atelectasis (apnemnatosis, pulmonary collapse) is a 
characterized by collapse or imperfect dilatation 
the pulmonary vesicles, and is the very opposite 
:roDdition to emphysema. 

It is usually situated at the i)eriphery and not the 

of the lungs, but otherwise the site and extent 

area differ according to the cause in each particular 

Atelectasis may be congenital or acquired. In 

first place the total lungs are in a physiological 

of atelectasis, but this disappears as soon as the 

olxdld is bom and breathes freelv, all the conditions 

l>^3ng favorable. Anything, therefore, that interferes 

^^v-iih the respiration of the child at birth may cause 

^ttxore or less congenital atelectasis. Among these 

csi-Tises may be mentioned premature birth, in which 

o^use there is not only weakness of the muscles of ivs- 

piration, but also a want of irritability of the respini- 

toTy centre. Accidental plugging of the" respiratory 

tract with mucus, binding the newly born child too 

tightly, so that the movements of the diaphragm are 

iiiterfered with, and prolonged and complicated labor, 

deluding accidents to the cord, may give lise to coii- 

B^nital atelectasis. 

Acquired atelectasis may be due to (1) obstruction, 
(2) compression, or it may be (3) marasmic. 

1. Atelectasis due to obstruction is sonietini(\s the 

'^vdtof capillary bronchitis oocurring in weak infants. 

tlie calibre of the tubes is diciinished by the swollen 

^'^cous membrane and becomes obstructed by the so.- 

^'^tion of fluid due to inflammation. Owinii; to w(»ak- 
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ness of the inspiratory muscles of saoh weak in&iits It J 
the obstraction is not overcome bjr inspiiation, and the m^ 
air already in the cells becomes absorbed, the iiitjpo. ^^ 
first, and then the carbonic add. CSoUapse of the oelb 
results. But where the child is strong enough, ^ 
among adults, emphysema results instead of atelecta^ 
as inspiration would then be strong enough to over- 
come obstruction, but the air could not escape— ezp^tB^ 
tion being weaker than inspiration with regard to the ai^" 
cells. In these cases atelectasis is found on both slcL^^ 
over the lower and posterior parts of the Ituigs, M^* 
extending usually in a narrow spaed up by the 
of the spinal column, disappearing toward the apices* 
Other causes of obstruction may be blood dof 
fibrinous exudations, bronchial stricture, and 
on a tube by enlarged lymphatics or other tamon*-*" 
The atelectasis would then occur in areas corresponcL -^ 
ing to the distribution of the compressed tubes. 

2. Atelectasis may be due to compression of th.^^ 
periphery of the lungs, as in pleurisy or pericardltiUi^ 
with effusion, enlargement of the heart, aneurismal ot^ 
other tumors, hydrothorax, and deformities. . Her^ HiB 
site of the atelectasis will, of course, depend oiti ih^ 
cause in each case. 

3. Finally, we may have what Eichhorst terms marad- 
mic atelectasis. Whatever diminishes the irritahOity^ 
of the respiratory centre, and weakens the musdes orf 
respiration will contribute to the atelectatic state* 
Hence we sometimes find it in typhoid or other ptth 
longed and wasting fevers, paralysis, and brain ajflSec- 
tions. In such cases the position of the body shotlld 
not be allowed to remain unchanged during too glMt 
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^ length of time. Otherwise certain parts of pulmo- 
xiary tissae, from want of respiratory movement, become 
xQore or less devoid of air, which has become partly or 
^wholly absorbed, leaving atelectasis. The most de- 
;i)endent jiortion of the longs are the most frequently 
s^iffected in marasmic atelectasis. 

Physical Signs. — In congenital atelectasis, inspec- 

'tion nsoally shows retraction of the epigastrium and 

sinking in of the intercostal spaces on inspiration. 

This is owing to the lact that the lungs fail to expand 

sufficiently to fill up the thoracic cavity during inspiiti- 

tion, and hence the yielding portions of the chest walls 

ar« sacked in by that act. The breathing is rapid and 

slxallow, with the interval between inspiration and ex- 

I>i xation instead of between expiration and inspiration 

a 23 it is in health. Palpation shows no increase of vocal 

tr»eiidtus as a rule, the collapsed air-cells still acting as 

^ refractive medium of sound, thus differing from 

*o3idification due to inflammation or compi'ession, when 

i'fc Conducts sound with corresponding increase of vocal 

™^nutus. On gentle percussion there is some dullness, 

^ot as much as in solidification. If atelectasis be ex- 

'^^isive, slight tympanicity from bronchial tul>es may 

'"^stdt. On auscultation the respiratory murmur is 

^^^akened or suppressed instead of being bronchial, as 

^^Ould be the case in solidification from inflammation 

^^ compression. This is also due to the fact that the 

^^Uapsed cells refract sound instead of conducting it. 

^Bnce also, pectorophony (vocal resonance) is also 

^tninished or weakened. Occasionally, according to 

Walshe, there is a little dry rhonchus, probably due to 

^incident bronchitis. 
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In acquired atelectasis the physical signs depend 
ui)on the cause. In obstruction and marasmic atelec- 
tasis various rales may usually be heard, in addition to 
the signs already mentioned, owing to the bronchitis 
l^resent. Obstructions would also be an additional 
cause for weakened or diminished pectorophony, frem- 
itus, and respiratory murmur. But in compression 
atelectasis, the physical signs are more like those of 
solidified lung tissue, in which the part affected be- 
comes a conductor instead of a refractor of sound (see 
Physical Signs of Lobar Pneumonia). Palpation, ac- 
cordingly, shows increased vocal fremitus over the co^^' 
pressed lung, dullness on percussion, and bronchi^*^ 
breathing with bron(*hoi)hony on auscultation. Tti^ 
])hysi('al signs of the cause of the compression, ^ 
aneurism, pleurisy, and the like, will also be present* 

.Different nil Diagnosis. — Pneumonia is attend^ 
with fever, atelectasis is not. Retraction of the epig^ 
triiini and intercostal spa(*es during inspiration is mol"' 
n()(iceal)l(^ in atelectasis than in pneumonia. The broJ^^""^ 
chial breathing and bronclioi)liony of pneumonia af* 
not ()l)S(»rve(l in any but comi)ression atelectasis, an 
(hen \\\iy cause of the compression will be apparent 
Tlh' dullness on percussion in all but compression at^ 
It'clasis is usually slight and symmetrical. In loba^ 
pneumonia it is unilateral, and in lobular pneumonia H- 
.spot of (lulln(\ss on one side does not necessarily, oV 
UNUJilly, have its exact counterpart on the opposite 
MJde, as Looniis truly states. According to Grailejr 
I le\N it t, extensive^ deposit of miliary tubercle may be 
niisiaken Tor atehM'tasis, but the former is accompanied 
Im fe\er and (»niaciati(m, and perhaps the parents of 
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the child have a tuberculous history. In hemorrhagic 
infarction the etiology diflfers, and besides the percus- 
sion, dullness, and rales, there is bloody expectoration. 
Compression atelectasis might be mistaken for one of 
its causes, pleurisy with effusion. But the effusion 
occurs at the bottom of the thorax, the compression of 
lung above. Over the effusion there is a well-marked 
line of dullness (or flatness) \^ith diminution or absence 
of the respiratory murmur, vocal fremitus and reso- 
nance, and these signs often change with position of 
the patient. Over the compressed lung the fremitus 
and resonance would be increased, as the compressed 
lung would be a better conductor of sound than in 
health. The breathing, instead of being absent, would 
be bronchial. To set all doubt at rest, exploratory 
X>Tincture with the hypodermic syringe may be resorted 
t:o. In all cases of compression atelectasis, the cause 
siiould be ascertained, if possible. 

PULMONARY CONGESTION AND (EDEMA. 

Pulmonary hyperaemia (or congestion) is character- 
isaed by excess of blood in the lungs and may be (1) 
active, (2) passive, or (3) hypostatic. 

1. Active hypersemia (congestion, affluxion, or flux- 
ion) of the lungs, may affect any part of the lungs. It 
Kiay be caused by direct irritation of lung tissue either 
fcx)ni the action of cold or inhalation of irritants, or 
^^ything that will cause inflammation. Or it may be 
^^e to excessive heart's action from any cause like hy- 
P^Hrophy, emotion, stimulants, or violent effort. It 

^^iirs also as a collateral fluxion, some capillaries be- 

• 

^^ over-distended, due to obstruction in others, as seen 
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ill the immediate vicinity of inflammatory foci, in pnexi- 
iiionia for instance. It may also be caused by raref^c- 
xknx of air in the lungs, as occurs in croup on account of 
violent efforts at inspiration with the glottis obstructe^d. 

2. Passive hyjierfemia is caused by mitral obstnio- 
tioii or regurgitation. In the former the blood is px"^- 
\ touted from escaping from the lungs proi)erly, and ixi 
!ht» latter it is forced back upon the lungs. In eitlx^^ 
case the pulmonary capillaries are over-filled. This 
usually described as mechanical or obstructive hyp^ 
a^iuia, but as it is also passive there is no necessity £<^^^ 
a Nt»pamte description of it. This form of congestic:^^ 
oft(»u l(»a(ls to brown induration of the lungs (cardi,^*-^ 
pntMinionia so-called). Enfeebled heart's action, as 
curs ill typhoid fever, puerperal fever, pyaemia, at:^ 
iu ct^itaiu centri(5 nervous diseases favors the occurren 
oi passive hyperannia, because the left heart havir^ 
uuuT woik to do tlian the right, fails to empty the piu 
luouai'v (•ai)illari(*s as ra])idly as they are filled. Henc^ 
llu'\ iM'coinr congested. 

:» Hypostatic hypenemia (congestion) is also a pai^ 
.i\c coup'stion due to enfeel)led heart, but hasanaddi^ 
lUMiid cause Tor its i)roduction, and that is theretentio 
».l (lie luuly iiione position for a long time, as may occu 
\\\ iNphoitl lever, ])aralysis, and fractures, especially^ 
iiuoiw, (he ai;t'd, recpiiring tliem to remain in one posi-^ 
uv«n loi a liMig tini(\ 11 yi)ostatic congestion is so named 
\\\\ .nc«e it is a stasis of tlie under part, or a congestion- 
.\li\'Mu»v, III*' niost dt»peuding parts, and hence is usu- 
.\\\\ loiind pvKsteiiorly ill both lower lobes. Hence th^ 
utve^^ilN lor cliau^'iug the i)()sition of such patients oc- 
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The physical signs of pulmonary congestion are simi- 
lar to those seen in the first stage of lobar pneumonia, 
before any exudation has taken place. 

Inspection, — Dyspnoea will usually be observed, and 
it ^\all be marked in proportion to the amount of con- 
gestion. In certain cases of hyi)ostatic congestion, 
liowever, owing to w^ant of irritability in the respimtory 
oentre, as may occur in the course of protracted illness 
of a typhoid character, dyspnoea may not be present to 
xioticeable degree. In both passive and hypostatic 
congestion there may be more or less cyanosis. The 
sitting, rather than recumbent posture, is usually pre- 
ferred by the patient. 

Palpation. — The vocal fremitus is usually normal or 
^ven diminished, as the air-cells are in a slightly em- 
physematous condition, owing to tumefaction of mucous 
membrane and diminution in calibre of the entrances 
into the air passages, or termini of the bronchioles. 
Por this reason air enters somewhat more freely than 
it escapes, as similarly occurs in asthma. The lungs, 
therefore, being equally as good, or better refractors of 
sound than in health, the fremitus, as already said, 
will in some cases be diminished. 

Percussion, — As might be expected from the slightly 
emphysematous condition of the affected part, the per- 
cussion resonance may be exaggerated. Very often,. 
however, it is normal. Tympanicity is spoken of by 
some authors, but it is rare. That quality of i)ercussion 
sound might be obtained in case of very thin chest 
walls and marked tension of the i^ulnionary tissue. 
Should cracked-pot resonance be obtained it would 

have no connection with the condition of the lungs, 
5 
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"Usually the transuded fluid is colorless, but sometimes 
it is rose colored from being tinged with blood. Pul- 
imonary oedema is not a primary disease, bat is always 
^secondary to, and symptomatic of, some other condi- 
tion, congestion from some cause as already described, 
or general dropsy. In the latter case a transudation of 
"the watery parts of the blood takes place, not from the 
3)ressure of hypersemia (congestion), but from the mor- 
TDidly increased permeability of the blood-vessels. 

The location of the oedema will be influenced by the 
-cause in each case. It may be confined to a small 
spot at any part of one lung, or it may extend over 
,a lobe or entire lung, or even both lungs. Usually, 
Tiowever, it is found low down posteriorly on both 
«ides, as the causes which place it there are most fre- 
quent — passive and hypostatic congestion — and also 
because it is more readily discovered there than in 
other localities. It may evidently occur in both sexes 
at all ages. 

Inspection^ as in congestion, shows more or less 
dyspnoea, according to the extent of the oedema. The 
dyspnoea is more urgent than in congestion for the 
same amount of lung tissue involved. Cyanosis may 
be observed in some cases. The patient usually prefers 
the sitting posture. 

Palpation. — The fremitus is usually unchanged, as 
the air-cells still contain some air and may be even 
weakened as in congestion. According to Walshe, 
however, in well-marked cases the fremitus may be 
slightly increased. 

Percussion yields more or less dullness as a rule. 
Before the oedema is well marked the air-cells may be 
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s^\^ii.i> moiv distended with air than before, as in con— 
^V'Viv>u. For this reason the percussion note may be^ 
-v^ov^enited. But as the cells become more filled with^ 
luul :iJid contain less air, the percussion note become;^ 
Liu lor. Tynipanicity and cracked-pot resonance are^ 
iiiu>n^ the possibilities here as elsewhere. 

A t'^valtation, — The respiratory murmur and pecto — 
A^l^houy (vocal resonance) are either normal or weak — 
N iu\l, as in congestion, or else increased in intensity i 
\\v U uiarktHl cases. During inspiration, loud, liquid, 
X u^uiaut rales are heard over the site of the oedema^ 
auvl I Ills is the chief physical! sign. They are bubbling^ 
uilovs iiiadti in the air-cells and are not intrapleural 
lu Mvuiio cases, sub-crepitant rales are also heard. 

t>i^i^\'rtntUtl DUujiiosls, — The chief points of diflfer- 
oiuo bi^twtHMi the physical signs of congestion and 
^lulraui of tlu^ lungs are that in crdema, slight dullness 
s»u pouusHiouaiid loud liquid crepitant rales on auscul- 
i.MU'U a^\^ uhtaintMl. In congestion the percussion reso- 
II Mu o i'. o\a>;i;"t^ rated and there are no rales until oedema 
.M . \uvLuiou orcurs. In the latter case the crepitant 
1,1 U^ I. uuuli liiu^i* and not so liquid as in oedema. 
ItvMu U\vUoiUoia\ irdema is distinguished by the fact 
^',n lllv^ luu^ i»f dullness in hydrothorax usually 
■, M» X . \\ nil juK^Uion of the patient. The dullness in 
• .^ I. , .ui\ i*> alM» luucli more marked and may even 
! , MLvl lujaiaut raltvs will not be heard over the 
.:k u.iii^udaruui. In capillary bronchitis there 
. . . .., ..I L ... U'Noi aiul ( lu* sputa are diflferent, being 
,,i ;. ...iL. uMt. out M;nii than in odema. Moreover 
..^ . ,j., -.ix I'u.iuluii^ lUo percussion resonance is ex- 

. ^ K.lv .1 Lit 'l«.-.lvl V».l slull. 



CHAPTER III. 

iseases in which the breath and voice sounds are conducted to 
the chest walls with consequent increased vocal fremitus, 
respiratory murmur and pectorophony. — Bronchial breath- 
ing and bronchophony. — Solidified lung tissue. 



is^EUMONiA, or pneumonitis, signifies inflammation of 
ung tissue, and consists of three varieties according 
^0 the pathological condition: (1) lobar, (2) lobular, and 
"^3) inter-lobular, pneumonia. Each of these varieties 
3s also known by other names, as will be seen. Hypo- 
static pneumonia, so-called, may be either lobar or 
lobular (see Hypostatic Congestion of the Lungs). 

LOBAR PNEUMONIA. 

Lobar pneumonia, so named from the fact that this 
variety of the disease usually affects a whole lobe, or 
even more, may be primary or secondary. It is com- 
monly an acute disease, although in somewhat ixire 
cases it may become subacute or even chronic. It is 
characterized by inflammation of the mucous mem- 
brane lining the air-cells, and this inflammation in 
some cases may even extend up into the bronchioles, 
the reverse process of what occurs in lobular pneu- 
monia. From the character of the exudation it is some- 
times called croupous pneumonia, a term first applied 
by Rokitansky. According to Virchow and others, 
however, this term should only be applied to those 
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tr4>*^ that result from laryngeal croup, and in othei 
tXi^^Nthe exudation being fibrinous, it should be called 
fibrinous pneumonia. On the other hand, Hoffmann. 
Flint* and some French authoi-s, regard neither as cor 
nvl, ami suggest pneumonic fever as the true definition. 
The dis^s^se is known among the laity in New England. 
and other i>arts of the United States, as lung fever. 
Vcain, owing to its affecting the parenchyma, or secre 
tine strtiotuiv of the lung, it is sometimes called paren 
cTiATnatous pneumonia, although this is true also oi 
V»bnlarpneuiu(mia. 

Kcnte primary lobar (croupous, croupal, fibrinous 

.-vi»/l«ii^^^ jKU-enchymatous) pneumonia, peripneumo- 

^Mv ^»i pTienmoni(* (lung) fever, is said by some to be an 

;v4.'^Ti(*>n'^ disease or specific fever, of which the lung 

.^Av.rt^^Ti is only a l()(*al manifestation. By others it is 

..u;«%.v; ToN'rt local infianmiation with resulting symp- 

, .^..,.v frvev. It is also yet a matter of dispute as to 

; ,,«n<j1lv alTt^^ts the lower lobe of the right lung. 

^ •..M.v ,%f ihe infectious theory say that the right 

, i,.;,Yj,.hus being larger than the left, pneumo- 

.-^^xn into the right lung in greater abun- 

. • :- -o ihe left, and naturally drift downward-. 

'. ...NM deiMMiding portions. 

- '-N-Muency witli which tlie different lobes^ 

^ . :v ?>vi follows: lower lobe of right lung, 

\ •'• "nutf. n\iddle lobe of right lung, upper 

• •;^. npiHM* lobe of left lung. Or it may 

\ vv \o anotlier on the same side, or 

v.v vOv* on different sides. In the 

^N Iv double pneumonia. In cases 

\ is. primarily attacked, it usually 
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oo<3xars among the aged or those addicted to intemper- 
arxci^, especially just after or during a debauch, pneu- 
irxoxiia potatorum (Huss). Exposure incident to the 
irx-toxicated state, added to the debilitated condition 
c^xxa^sed by hard drinking, may in some measure account 
fc>x- it. 

e disease affects both sexes at all ages, but men 

e frequently than women, owing chiefly to diifer- 

in habits, occupation and mode of life. In more 

^-fc^^^oi three thousand cases collected by Barry, nearly 

^^^^^ times more men than women were affected. The 

I-^^*"<^> portion is usually estimated at about three to one. 

iording to Schramm this proportion is reversed in 

age. However this may be, it appears that the dif- 

^nce is not so marked at those ages when the sexes 

under similar conditions. 

n regard to age, according to Grisolle, Wilson Fox 

others, although lobular pneumonia, when it does 

^3ur, is found chiefly among children and old people, 

't these two classes are subject also to lobar pneumo- 

as well. 

Xobar pneumonia is, according to the same authors, 

Tj frequent in infancy, especially during the first two 

^^rs of life, less common between infancy and twenty 

^^^^rs of age, quite frequent from twenty to forty, less 

^^^ from forty to sixty, and very frequent after sixty 

^ears of age. According to Loomis, nine-tenths of all 

deaths after the sixty-fifth year are caused by lobar 

L X>iieumonia. Lowering vitality from any cause, such 

m Hs improx)er and insufficient food, exhaustion from 

% overwork, intemperance, or previous illness, and living 

% in. ill- ventilated and damp apartments, predisposes to 
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it. One attack also predisposes to a second or mo 
although subsequent attacks are generally not so seve- 
as the first. 

Canliac diseases that obstruct the pulmonary circ "■ 
lation favor an attack. The disease is more commo 
in variable climates than in those of uniform tempe 
ture, and hence is not met with in the tropical or pola 
l)ut in the temi)erate regions, and hence also it is moiie-^ 
])revalent at certain seiisons of the year. Epidemic 
inttuenzii appears to exert an influence in the produc- 
tion of pneumonia. Exposure to wet and draughts 
of <'oM api)ears to act as an exciting cause in some 
casrs. 

Inlialation of chemical irritants, injuries, and foreign 
Ixxlitvs in the air i)assages, may also act as exciting 
cause's ill a small propoition of cases. Tilten found 
tluit ill >V20 cases, only 4.5 per cent, were connected with 
tnniniatisiu. 

S*M'oii(laiy lobar pneumonia occurs as an intercurrent 
nfT«M«tion in the course of some exhausting disease, as 
clirnnic nuihuia, Hni::lit'8 disease of the kidneys, dia- 
betes niclitus, and also in such diseases as measles, 
scarlet fever, small-pox, erysipelas, typhoid and typhus 
fever, rheumatism ami pyaMuia. 

Hyuostatic juuMimonia, when it occurs, succeeds hy- 
postatic conutvstion, wliicli is a passive congestion tak- 
in.ir place in \\\o niost dt^pendtmt portions of the lungs, 
an<l li«Mic<» is IVtMpnMitly bilateral. It may be lobar or 
lobulai' I soe Congestion of tlu^ LuuiTsV It is due to im- 
j>erl\M't cardiac function fioin valvular lesion, or cardiac 
enf(»ebliMnent (vom soww cans(\ and hence is st^n in the 
aged and inlinn, i)r in thecoui*se of typhoid fever or 
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otrlxcr exhausting disease with the body in one position 
f<:>i- too great a length of time. It may also follow ex- 
eei^rs^ve loss of blood from injuries, parturition and the 

>n the other hand, pneumonia rarely aflFects the lungs 

imphysema, probably on acount of loss of capillary 

with diminished circulation of blood in the lungs 

^fchat disease. 

^"^^Itages of Lobar Pneumonia, — It is usually divided 

three stages, not counting incubation, which, ac- 

^ng to diflferent authors, varies from a few hours 

;wo or three weeks. 

le first stage, or that of congestion, varies usually 

on a few hours to twenty-four hours. The second 

,ge, or that of red hepatization or solidification, lasts 

ordinary cases about four or five days, so that the 

ws, as indicated by the sudden fall in temperature, 

lurs from the fifth to the eighth day. The third and 

.t stage is that of gray hepatization or resolution, 

^ lasts about eight days, so that by the end of the 

^3ond week from the commencement of the disease, the 

Hent, in ordinarily favorable cases, is rapidly con- 

lescent. The duration of the different stages, how- 

«r, is subject to many variations. The physical signs 

^^^^ually become api)arent within twenty-four to forty- 

^^■-^ht hours from the first symptoms of the attack, but, 

^-^^^cording to Wilson Fox, they may be delayed three 

^^^ four days, showing that the pneumonia was prolm- 

*^Xy central at first. If it remain central no marked 

^ t^lysical signs may be obsen-ed at all, but such cases 

^ust be very rare. The physical signs of the different 

^rtages are usually as follows: 
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Percussion. First Stage, — Slight dullness is some- 
times observed early in this stage, but sometimes the 
resonance may be exaggerated or even tympanitic, and 
occasionally cracked-pot resonance is noticed (see Tym- 
panitic Resonance, and Cracked-pot Resonance). Gutt- 
mann and Eichhorst account for tympanicity and 
cracked-pot resonance in this stage and the third by 
"relaxation of the pulmonary parenchyma, which is 
filled with fluid containing air, and sometimes to con- 
cussion of air in the bronchi." According to Walshe, 
exaggerated resonance is more frequent than slight 
dullness in this stage. If the disease be central or a 
small area involved there will be no change in the per- 
cussion note from health. This diminished vocal frem- 
itus and exaggerated percussion resonance is due to 
the slightly emphysematous condition of the air-cells 
as already mentioned, on account of obstruction to the 
exit of air from the air-cells owing to swelling of mu- 
cous membrane in the air passages, which, however, is 
not sufficient to prevent the entrance of air. 

Auscultation, First Stage, — In the earliest period 
of engorgement the respiratory murmur may be weak- 
ened, owing to obstruction due to swelling of the mu- 
cous membrane. Soon, however, it begins to lose its 
vesicular quality and becomes vesiculo-bronchial. Over 
the healthy portions it may be somewhat exaggerated. 
Crepitant rales are sometimes, not always, heard over 
the affected lobe. They are heard at the end of in- 
spiration, very rarely on expiration (Walshe), and are 
fine crackling rales which sound like rubbing a lock of 
hair between the thumb and finger over the ear, or like 
the crackling of fine salt when throwTi upon the fire. 
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?*:.- re :j1v two ilii:^ iries as to their mode of productic 
^ •:,- :> :h:u thev are i •itKluced in the air-<*ells bv the s< 
-;nt::or» i^f \]w ai:irhitiiiate<l cell-walls at the end of 
syir.rion or by vi<<ud exudation and air in the cells, 
>:r\^:chinir of tht* inter- vesicular tissue; and the otl 
:s :!.aT Tliev aiv tine, dry, jJeuritic friction rales, a 
:ir>^ only pn^sent when the jJeuni is involved. At 1 
«^!:t: of insjMnuion, when the two layer's of pleural me 
^nine i\^me Ti^ijf^^Ther. the visceral and X)'irietal, inste 
K^f !hoir irliiliuiT noiselessly on each other as in heal 
:!:c:v is imxhIuc^hI an abundance of fine crackling f] 
TUMI niles. l^inli of these views are still held by difl 
o!U :uh1ioi*s. It is moiv i>robable, however, that ' 
old Thi\>ry is the ciu-ivct one, that they are produ( 
5n The :nr-iH»lls, however (*losely they may be imita' 
b\ i^louritic raK^s. Tht^v aiv unifoiTn in size and ; 
«o! ohaUirtHl by coughiuir, nor do they disapx)ear ui 
tho s<H\>ud stage, itnij^j^earing in the third, and hei 
lornunl the rah^ redux. Pectoroi^hony (vocal resona: 
over the chest\ like the fremitus, may be normal 
t*ven diminisheil at first, but soon it usually becor 
exaggi^rattnl. 

Tlie chief physical sign in the first stage is the ere 

lant riile, heaixl at the end of inspiration and over 

affH(^«l lol>e when present, but it is sometimes absc 

aji'i very often the disease has passed already into 

**-»«jfiiQ «tage before the case is seen. Other rales s 

t." *f!ratious sounds may be present, owing to compl: 



p^tf^. fU>co7i/f i^fa(/f\ — This gives a sim: 

^- iir5*t stage. Tin* n\spiratory moveme 

r^^y^/ui. r^ fiiHiTiency. being shallow and pr 
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^^g^ more or less restrained on the affected side and in- 
creased on the other, especially during a full inspira- 
tion. Diaphragmatic respiration wiU be prominent 
unless restricted by pain. 

J^alpation. Second Stage. — The vocal fremitus is 
usually markedly increased over the solidified lobe. 
This is owing to the fact that the solidified lung 
ttssue affords an unbroken, homogeneous medium for 
th.e conduction of waves of sound, instead of refracting 
"tliein, and hence they reach the chest walls with much 
Si^ater force, with consequent increase of fremitus, 
"tlian in health, where the air-cells act as a powerful re- 
fx^cting medium. When, however, a whole lung be- 
^*omes solidified, with obstructions of the bronchi, so 
^hat the voice sound cannot enter the lung, the vocal 
^J^mitus may be diminished or even absent. The same 
^ true if the bronchi be obstructed from anv cause, or 
^ the thickened pleura, or pleurisy with effusion, exist 
^^ tlie same side. 

^^ercussion. Second Stage, — The note is usually 

^^X'kedly dull in quality over the affected lobe, and 

^*^^ttsequently the pitch is high, the duration short, and 

^^ intensity or amount, in the sense of volume or 

^-■^^I^litude, diminished. 

The percussion resonance is somewhat exaggerated 

^ v^x* the healthy lung tissue, especially over the adjoin- 

^^g" border of the next lobe. This is due to [i tenipo- 

^^y vicarious emphysema which varies in different 

cases. 

t^e boundaries of dullness and resonance in pneu- 

^^^a do not change with position of the patient. 

*^^n the whole lower lobe is affected the line of dull- 
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simply remains intensely tubular usually, and high- 
pitched, both on inspiration and expiration. The lat- 
ter is usually higher pitched than inspiration because 
of the natural conformation of the larynx. Inspiration 
is unfinished, so that this form of respiratory murmur 
is said to be divided, and the interval between inspira- 
tion and expiration will be marked in proportion to the 
amount of solidified lung. Inspiration and expiration 
are, therefore, not continuous, and expiration is as long 
as inspiration, or even longer. Owing to the shallow, 
panting respiration in pneumonia, both the inspiratory 
and expiratory murmurs are, however, rather short. 

Bronchial breathing may be represented somewhat 
by the following diagram : 




Fio. 12.— Bronchial Breathing. 

Bronchial breathing is more intense than the normal 
respiratory murmur in the sense of concentrated 
amount. It sounds something like blowing gently 
across the mouth of the stethoscope. A close imitation 
of it may be obtained, as Guttmann aptly suggests, by 
placing a piece of liver, which resembles hepatized lung- 
tissue, in a tin or other tube, with a thin membrane 
over each end, and listening through it to tracheal 
breathing. Although Dr. Walshe and others describe 
this murmur as being sometimes blowing in quality, it 
is always more tubular than blowing, and the latter de- 
scription is misleading. It is always tubular, but more 
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markedly and distinctly tnbolar sometimes than at 
others. 

Pectorophony (vocal resonance) is greatly increased 
in intensity in the sense of concentrated amount, not 
volume; and as the voice usually (not speech) is only 
heard, it is called bronchophony (bronchial voice). This 
term was first applied by Laennec, of Paris (about 1820), 
in contradistinction to his pectoriloquy (chest-speech). 
The latter is usually low-pitched and refers to the ar- 
ticulate words often heard over cavities. But some- 
times, as is well known, we hear the articulate words 
(broncliiloquy) over consolidation. Should the voice be 
whispered, as Flint suggested, we should get whispered 
bronchophony, or whispered bronchiloquy over consoli- 
dated lung tissue, as the case might be. 

Bronchophony (or bronchiloquy) is necessarily high- 
pitched, because the voice sound, in case of consolida- 
tion, passes from one medium into a denser medium 
with shorter vibititions and consequently raised pitched. 
Normal pectoroi)hony (vocal resonance) is a dis- ^ 
tant, diffused, indistinct, somewhat low-pitched, buz--^ 
zing sound. Bronchophony (and bronchiloquy) i^. 
just the reverse, being near, concentrated, distinctirj 
and high-pitched. When whispered it is tubular in^ 
quality, cavernous whisper being often low-pitchei-M 
and blowing. In percussion the low note is more in — = 
tense in the sense of volume, but in bronchophonj=— 
(and bronchiloquy), w^hich is high-pitched, the intensity^ 
is increased in the sense of concentrated amount. 

Should thickened pleura or effusion intervene, both 
bronchia] breathing and bronchophony may be weak 
and distant, and the respiratory murmur may even be 
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entirely inaudible. So may whispered bronchophony, 
but if the patient speaks loud enough bronchophony 
^'Vill be heard. It will, however, be distant and weak. 
Aegophony (goat's voice), according to some authors, is 
beard in this stage, being due to fluid in bronchi that 
^re surrounded by solid tissue. It is quite rare, being 
^ore often heard in pleurisy with effusion (see Pleurisy). 
The heart sounds may be conduct-ed to the chest 
^alls \^dth markedly increased intensity, especially if 
^ie disease be on the left side. No rales or other ad- 
ventitious sounds are heard unless due to complicating 
^^onchitis or other disease. 
^lird Stage. — During this stage of gray hepatization 
^^ Resolution, in favorable cases, there is a gradual re- 
^Ui-jj to the normal physical signs. At first they re- 
^^^^t)le those of the second stage, but soon inspection 
^0\vs a return of the normal respiratory movements 
"^ tie chest walls. On palpation the vocal fremitus 
"^^^^inishes over the affected part until it becomes nor- 
^^^1^ and the marked dullness on percussion gmdually 
^■^^^Ids to normal resonance. Tympanitic and even 
"^^*^^oked-pot resonance, as already explained, may, how 



, occur in this stage. On auscultation, bronchial 
-^^^othing first becomes vesiculo-bronchial, then nonnal. 



bronchophony yields to exaggerated i)ectorophony 

^^^^cal resonance) which subsequently becomes nonnaL 

^'ti.'bcrepitant and crepitant rales — the latter termed the 

^H.le redux, or rale that has come back, having disap- 

It^^^red in the second stage — are usually present until 

^"^olution is complete. Abscess and gangrene are rare 

^^^minations. In both there are signs of a cavity, with 

^y^ptoms of general collapse. The former is also at- 
6 



:-j:v-:- Ai r'rA«;xosis. 



\ : -r- ::s- -x^^r^.:. rarion of pus, the latter 

-" ■- •. — In t.-ases of central imeii- 

■ -.. ^ r: ' ■ ;»-r:- *.-ml •'ell tissue the diagnosis 

. "^ ..'. > :■ L. •astr-s ai-e comparatively 

-- '. \- -^ : ■- i-i :i L :i::'.':i to the history of the 

«^ :>. '- •:^.:' --:■ :" :':.- <jura would be of great 

^- .-' '.; -•:-■-... . :. : !.>;•. static congestion loud 

•i. . r. -^ -■■.":■:-' vv-.-s :.:- l.rui'l, usually on both sides 

,>*■•■-' r*. -■■- ". "* I. v::. .r whr-ivver the most de- 

., .]! -'i : -.•■---- --•■' ' *" '• ^" '""• ^^^^^^ ^^^^ sputa, though 

.,, » ,".-s\v.Trv.. .:> :•' ■:::.l:iiu and watery instead of the 

.|.,^j.. 7.. -•;<:•■;: :'.;>:y ■ v i.-ivil vis/id sputa of pneumonia. 

TiM'st f»5rvv. '•'.>• 'vs: > s Iv iiiir fiv^piently associated 

villi Si»TiV' 01 her .::<';■<'. :■>• aU^ unacconii^anied by the 

^.^^]1 pjTfXia aiv* • i= ■ ■ - : •> inioniii, and there is slight 

insto.i«l of TiwrktHl l" *•. <-. vi'ii absence of bronchial 

hnvilWTig and bivutV. • l.v :■>. Lobular pneumonia, 

. ^ lobiili*^ pnennioni;i, :i:id nibeivular consumption, 

. , ^ ^^miors of vari^'us kin.N, aiieurismal, syphilitic, 

'^'^rmnnomatons, ai^ ^vell as ruhn-vnuMits of the spleen 

,\- * nviv ffive more or le^s siirns of abnormal 

•' ,. v;^ition \nthin the thonu^ic cavity, but absence of 

teristic sputa of lobar pneumonia, as well as 

\\xvK \a . ^^^^p^Qjns of that disi^ase, with attention 

\\\v i?>w » ^- already detailed, will usuallv 

' m^ct diagnosis. The vocal resonance and 

""^ ^" '' '"-1^ ^ diminished or absent, and bronchial 

'"^■■'■'* "^l^^^j >,Toncliophony ^vill be wanting usually 

*rJ! ^^T.T and spleen. 
" '''"^' _;.... ^t^eftnJ^i^^^f^'*^'*''^^^^^^^'^'^^^ physiwil 
' "^ ' ■ ««i^ it is bv these alone that a 



«!<: -^ 
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positive diagnosis can be made. Otherwise it very 
closely resembles pneumonia in some respects. In 
pneumonia the solidified lung tissue acts as a conduc- 
tor, but pleurisy with effusion (and even thickened 
pleura) acts as an interrupter of sound, as a diaphragm 
or partition placed between the examiner and the pa- 
tient's voice sound. Consequently, while in pneumonia 
the vocal resonance and fremitus are both markedly 
increased with bronchial breathing and bronchial voice 
(bronchophony), in pleurisy with effusion the vocal 
resonance and fremitus will be usually diminished or 
even absent, as also the respiratory murmur. The line 
of dullness or flatness in pleurisy increases downward, 
and, moreover, often changes with position of the pa- 
tient, but does not in pneumonia. In cases of doubt 
the hypodermic syringe as an aspirator would set the 
matter at rest, but this step is hardly ever necessary. 

Hemorrhagic infarction may be attended with crepi- 
tant and subcrepitant rales, but it comes on suddenly 
and usually in connection with heart disease, and some- 
times pyaemia. Sudden dyspnoea occurring in these 
diseases, with a small circumscribed area of dullness 
surrounded by rales, without notable increase of tem- 
perature, the expectoration, if any, being usually dark 
colored, would indicate infarction. Symptoms of ty- 
phoid and typhus fever, meningitis, and delirium tre- 
mens, might be the cause of over-looking pneumonia, 
the real source of the trouble. Hence the necessity of 
a careful physical examination when such symptoms 
are observed in children, old people, drunkards, or 
strangers, whose habits and previous condition are un- 
known. Secondary and hypostatic pneumonia may 
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easily escape detection unless physical examination b^ 
carefully resorted to and the patient watched. 

LOBULAR PNEUMONIA. 

Lobular pneumonia is the inflammation of the lining 
membrane of the air-cells of one or more lobules. The 
difference between this and lobar pneumonia was first 
pointed out by Barthez and Rilliet in 1838, although its 
true pathology was not clearly shown until 1844, when 
Legendre and Bailly first proved it. Until then it was 
frequently confounded with atelectasis. As it is usu- 
ally secondary to bronchitis and due to the extension 
of the latter into the air-cells here and there in spots, 
it is also called Broncho-Pneumonia, or Catarrhal Pneu- 
monia. Prom the fact that it affects infants more fre- 
quently than it does adults, it is also called by some In- 
fantile Pneumonia. This does not imply, however, that 
lobar pneumonia does not also attack infants, for it is 
more common even among them, according to many 
authorities, than lobular pneumonia. The latter dis- 
ease also attacks the aged, so that it is met with during 
the extremes of life, and among others with enfeebled 
or crippled heart from some cause. It may occur, how- 
ever, at any age, and with either sex. It is not infre- 
quently met with in connection with capillary bron- 
chitis during the course of such diseases as measles, 
scarlet fever, diphtheria, small-pox, and typhoid fever, 
and it is sometimes secondary to pyaemia. Hypostatic 
pneumonia occurring in the course of exhausting dis- 
eases, as already remarked when speaking of lobar 
pneumonia, is often of the lobular variety, with a ten- 
dency, however, to spread. From what has been said, 
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lobxilax pneumonia may occur on one side or it may be 
sca-fc-te^red about over both lungs. 

Tlxe physical signs are often obscure from the nature 
^^ "tile case. They are usually bilateral, but not neces- 
^^rtXy symmetrical and to the same degree. 

J^spection usually shows in children panting and 

®^^-Xlow rcfepiration, the inspiration being short and ex- 

r^-*-^"^*^^tion somewhat prolonged. There are exaggerated 

""^^^^xp^ements of the alse nasi. The upper portion of the 

^-*^^^st heaves, the lower portion and abdominal walls 

^^ixig sometimes drawn in during inspiration, but the 



►ra-clavicular and intercostal spaces are not drawn 
so much as in atelectasis. Cyanosis to a variable de- 
'^ may be observed in cases where the disease ex- 
Is over a considerable area. 

^alpation. — Increased vocal fremitus may be de- 
'ted if the consolidation is sufficiently extensive, but 
^^*-h-erwise it will be unchanged. 

Percussion elicits dullness in proportion to the 

^^"^otint of consolidation, and the dullness will be over 

^^ seat of the disease, usually posteriorly over the 

^"^^^r lobes. It is not infrequently bilateral, but the 

'^Hness is not necessarily obtained over symmetrical 

^^^, as usually occurs in atelectasis. Sometimes exag- 

^^"^^*^ted resonance due to emphysema of cells near by, 

■^^Cixires the dullness, and even tympanicity on percus- 

^^^^5 as already explained, is sometimes obtained. The 

■^^■•^^iussion should be gentle, and the finger is the best 

^ ^^^imeter in these cases to detect the feeling of resist- 

^^^ afforded by solidified lung tissue. 

-^^useuUaiion.— lJi addition to the bronchial rales 

^^ to the co-existing bronchitis, there may be heard 



II;:. :iiii snni2:r iifr-inafiijiitt. u&je »iisease is generically^ 
•"Jr*-t »«■ /.-nu;*r iiiH*inii:nj:koai.^i5 • !•. 

'I^h- -^-.r 11 7i»* diH*m**^ 'J* T:?4ijlly the upper part of 
•jh- ^icw uiiiL /»\-7iir "»f 'Til**- twt that the right primi- 
T/* 'p inMjt:j *in»*.. yHmu: iiiT-g^r than the left, and the 
?Ai "i:^. ••.■»ii":niii:iri.'iL .li "::iiMMifiwau more diist is inhaled 
.11" ~.it' '•Lc-i • SKI' -ma. TJw- lif^> The disease mav also 
.-"-^i,- ^" 111 '^.T'n.^i n if fvLirriLi^pleiuitieinflamniation, 
• -•• III i r H imr^*'. j.r-arrik .jf i-jfeir or kibuhir pneumo- 
-.:;. -It- ;.;::-;■•• r"" v-)?s Ljj '. s"ir^*!^I injuries. In these 
":.^^ - > /:*•(:*♦• '.:;." ■-7jvr-Ti:ri:^3: would be situated ac- 
• ' :■..:_* - - '«• ' i:j...-; >^ :i»r o-riiAaal disease or injurj^ 
p; :.. . . • • :■ L .^^' ' ^V j/js:.»r;. >vp.hilis and alcoholism, 

i.' :. " ...--^ * • .'^•N^ ■:-. rexr :*■: iaror the development of 

f ' »- ^-.-» ^- 

/•. :. . .-" - -. - 7' - • *.- :r-:>:Mil:ir' interstitial) pneu- 
iti',ii'.r. ^ ' .--. •-. .- T^^rt-'.v. -xvui^ It cannot be 
'li^rir,.- .:-.-'. ,.-.-,: ".■.:': ^Tv>n; pulmonary abscess, 
li rn;!- • .-. -. »> .: :: mav burrow alon«: the 

pi'iilu'Wi' ..: .. :.v.x;., .:,..•, :> :hen c;dled pneumonia 
'li^-jtr.iM-. K:- .... :>: ': -\v.;rs in exhausted i)ersons, 
'in«l iii.'iv v*'<^i'r, :: :.. ><• ■;r^' ixim^ of lobar or lobular 
l'Uiuini,iii;i. ♦•Hij-hys^^^r,;;:. v^v ir.'.irle^. Interlobular pneu- 
>«»..iiiii iiihioiM phrliisis :iv:u any cause, almost invari- 
I'ls liiMlrj to move or lo:>^ dilararion of bronchial tubes 

' '» • 'Ui liitMtnsis. These bixmchietnatic canities, accord- 
'" i- .\ liMnnyiT, cannot usually l>e distinguished from 
mui. . iiitn i». •softrming and bi*eaking down of tissue 
M.Mih il ur I III MTciilar consumption. 

' •' 1 1 III V lui rii'ii. of the heart may become enlarged 

: I '«»,l t»\ |»prini|»lii(ul) if there be much obstruc- 
. !« ['uimvm u N circulaticm, with some accentua- 
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tion (exaggeration) of the second sound of the heart 
oveir tte second left (pulmonary) costal interspace near 
the s-ternum. K emaciation is marked, however, with 
corresponding diminution in the volume of blood, these 
signs wall not be so much noticed, as the heart will not 
b^ so much over- worked as in large-lunged emphysema, 
for instance, where there is marked obstruction through- 
out tlie lungs with a full volume of blood to be driven 
^^ough. 

^Vhen the amount of interstitial induration is small 
or Scattered about here and there in spots, the physical 
^^fftis wall not be well marked. But where induration 
^ extensive, as in a typical case, they are well defined 
^^d characteristic. 

•^^^spection. — There is retraction over the affected 

P^irfc^ which is usually the upper region of the thorax 

^^ "tlie right side, for reasons already mentioned. The 

stic^xxlder is usually lowered on the affected side, but 

^ot so much as in pleurisy with retraction, and the re- 

^E^^^-x^^tory movements on that side are diminished or even 

^*^s^iit, especially if pleuritic adhesions be present also, 

^^ i^ often the case. The unaffected lung and healthy 

■^^^•^^ions of the same lung are more or less enlarged from 

"''^^^^rious emphysema. The apex-beat of the heart is 

^^n displaced, sometimes greatly so. According to 

^^ ^^he, when the right lung is affected, the apex-beat 

. 'the heart may be sometimes found in the right ax- 

"^^^ This is due to great shrinkage of the right lung 

emphysematous enlargement of the left, and often 

^^uro-pericardial adhesion adds to it by traction. 

t)uld the left lung be affected, the ai)ex of the heart 

ly be found displaced as far as the left axillary line. 
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No cardiac muiinur necessarily accompanies these dis- 
placements of the heart, unless one existed before. 
The shrinkage of the thorax is usually horizontal, with 
deci'ease in the antero-posterior as well as other horizon- 
tal diametei-s. But it sometimes also settles do\vn, es- 
I)ecially the upi)er part, >vith decrease of vertical di- 
ameter. In these cases the apex of the heart, if not 
otherwise disj^laced, will l>e found between the fourth 
and liftli ril)s instead of the fifth and sixth, and the 
line of hepatic dullness will be unusually high up. 
The intercostal spaces are sometimes much narrowed. 

Palpation. — The vocal fremitus is increased over the 
indurated tissue, unless there be obstruction in the 
tubes from stricture or other c.ause, or interruption due 
to thickened pleura, when it may be diminished or 
absent. The fremitus, therefore, though increased usu- 
ally in proportion to the (consolidation, may vary for 
different cases. Tlie apex-bexit of the heart may be felt 
out of its normal position or not, according as the 
heart is displaced or not. 

Percussion. — There is usually marked dullness on 
T)ercussion over the indurated lung and exaggerated 
resonance over the emphysematous portions. Owing 
to induration of lung tissue, narrowing of intercostal 
T^Qjces and hardening of tlie ribs, the dullness is some- 
times termed wooden, and there is great feeling of re- 
^stance to the finger on palpatory percussion, as Piorry 
^onoed. Hence, as often before remarked, one of 
■ aivaiitages of imlpatory percussion over all other 
^^ "mA? Sometimes if there be a large empty bron- 
^«- trmnanitic or cracked-pot resonance 
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^'^^ eultation, — Bronchial breathing and bronchoph- 
ony wriU be heard over the consolidated lung unless 
conveotion of the sounds of the respiratory murmur 
and. Voice by the bronchial tubes into the part be ob- 
structed by stricture of the bronchi, or plugging of 
thenx ^th vicid mucus or other cause. Or else there 
^^y be interruption of these sounds from thickened 
pl^ttra. In either case the respiratory murmur and 
whispered voice will be weak or suppressed over the 
^J*i*esponding area, but the voice, if uttered loud 
enough, wiU surely be heard, though the resultiug 
oroiichophony may be distant or weak. Should cavity 
"^ pX'esent, the signs would indicate it, as described in 
*^^ tliird stage of pulmonary consumption, to which the 
f^^^er is referred. In addition to these, creaking of 
^^^irated tissue, and other adventitious sounds, caused 
"y tte original disease, may be present. 

•differential Diagnosis. — After the formation of 

■^^xxchiectatic cavities it is very difficult to distinguish 

^^^ disease from true tubercular consumption of the 

^^^^^. In fibroid phthisis, however, the patients do 

^ti usually have so much fever, they retain more 

^*^^iigth, and do not become so rapidly and markedly 

"^^^^^^ciated. Moreover they do not suffer from the 

^^j^seness and diarrhoea of tubercular disease of the 

^^^■^'^Tix and intestines, as in tubercular consumption. 

'^^ the latter disease emphysema is not nearly so marked 

^^^ in fibroid phthisis, especially when chronic bronchi- 

^^ causes the latter disease, as it often gives rise to more 

^^ less general emphysema in addition to the compen- 

^ttng (vicarious) emphysema. The sputa in fibroid 

l)hthisis do not contain the tubercle bacillus unless the 



in? 1'1IV>IIAL lUAiiNOSIS. 

diseiise has become complicated >\ith tubercle tlirough 
infeftetl air, milk, meat or in some other way. 

Pleurisy with retracrion mav be sometimes difficult 
TO differentiate, indeed both may be present. But in 
I'leurisy with retniction the spine is usually convex 
towanl the lie:dthy side, and the inferior angle of the 
M'liliuhi stands out from the thorax. Accoixiing to 
Walslie the ril^s in pleurisy with retraction are twisted 
dtjwnwanl and inward, the shoulder more lowered 
tlian in fibroid phthisis and the scapula tilted outward. 
Tlie lieaiT is usually much more displaced in fibroid 
]»hTlnsis tlian in jJeurisy \vith retraction. In the latter 
dixast* also. fix>ni t.»ld thickened pleura, there are dimi- 
nution or absence of fremitus and respiratory murmur, 
the \ tMv oi»iHisite l^eing the Ciise in consolidation of the 
luui: nnlt»ss tliert^ l>e obstruction due usually to bron- 
oliial >tri(*tnn\ Tlie jisitient is also usually in much 
KMter iT^'uend condition, with less cough and expecto- 
ration, in pleurisy with ivtraction than in fibroid phthi- 
sis, bt^sidt^s theiv is absi^niH* of cavity in the former dis- 

< :iM\ 1 n (\nu^er of t he lung, in addition to the cancerous 
i'arlu'xia, dullness over the affected pait may extend 
arros> the nuiliau line, with inward pressure signs on 
iht^ tnu'ht^i and oesophagus due to cancerous enlarge- 
lut^ni of nuHliastinal lymphatics. The percussion duU- 
noxs fn>ni solidified luuir tissue, on the contrary, never 

< \u nds aoross the nuniian line. In collapse of pul- 

nuMiary vesicles i^atelectasis'i due to obstruction, the 

x,niso wouUl l>e probably a tumor, aneurismal for in- 

.i.uue, pi^^ssing on the bnmchi. Tliei'e woidd then be 

.>..M^^^l U\e tumor, and the fi'emitus and respiratory 

r .\\\\i\ x^xer ateUvtasis, due to obstruction, is, as we 
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have seen, weakened or absent, the very opposite of 
H^liat occurs in consolidation. 

PULMONARY GANGRENE AND ABSCESS. 

I^ulmonary Gangrene, or mortification and putrefac- 
tion of lung tissue, may be circumscribed or diffuse, 
affecting a lobule, a lobe, or an entire lung. It occurs 
more frequently perhaps in the course of lobar pneu- 
naonla than any other disease, and for that reason is 
foixnd more frequently among men than women be- 
tween twenty and forty, and on the right side, espe- 
cially the lower lobe of the right lung. It may, however 
be found in either sex at any age. Its seat is on the 
s^x^ace rather than the interior of the lung. Lowered 
vi-fcality from any cause, such as improper or insufficient 
food, alcoholism, and bad hygienic surroundings, pre- 
^spose to it. It is therefore usually found among the 
laboring and destitute classes. Besides being met with 
^^ the course of lobar pneumonia, as already stated, it 
^^y result as an extension from putrid bronchiectatic 
^^ities, or septic bodies or food entering the bronchi 
^d undergoing putrefaction, as in the case of the late 
^peror Frederic of Prussia. Sometimes it is caused 
y Septic embolism, as may occur in diphtheria, hepatic 
^bscess, epidemic dysentery, and pyaemia, and some- 
^^es it is the direct result of surgical injuries. 

I^tiasmuch as gangrene is preceded by inflammation, 

^^ l)hysical signs are those of solidification at first, as 

/^^^ady described, and of broken-down tissue resulting 

7^ u cavity afterward (see Cavities, Phthisis, Third 

^^^). As soon as gangrene occurs, there are symp- 

^^c^ of collapse, but a positive diagnosis cannot be 
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made until commnnication between broken-down gan- 
grenous tissue and a bronchial tube is established so 
that the sputa can be examined. The foetid odor and 
prune- juice color of the sputa are unmistakable. In 
case of a small area of centric gangrene, however, the 
disease may entirely be overlooked. 

Differential Diagnosis. — The peculiar foetid and 
discolored exi)ectoration of pulmonary gangrene, con- 
taining, as it does, decomposed bronchial plugs and 
shieds of pulmonary tissue, usually enables one to dis- 
tinguish gangrene of the lungs from putrid bronchitis, 
empyema that has ulcerated into bronchial tubes, ab- 
scess, or phthisical cavities. 

The etiology of pulmonary abscess is similar to that 
of inilmonarj^ gangi'ene. In pneumonia it is rare, oc- 
curring about once in fifty cases according to Huss,but 
more frequently in pneumonia of the upper than lower 
lobes, and in this respect it differs from gangrene. The 
physical signs, like those of gangrene, are the signs of 
consolidation until communication between the abscess 
and l)roncliial tubes is established, when there will be 
profuse exi)ectoration of pus, followed by signs of a 
cavity (which see). There are also symptoms of col- 
lai)se, as in gangrene, but not so marked. 

CANCER OF THE LUNGS. 

Gaucher of the Lungs may be primary or secondary — 
usually the latter. In the former case the cause is the 
saiu(^ as tliat of primary cancer occurring in other or- 
gjins, and is unknown. Heredity is probably the most 
important factor in its jn'oduction, although seventy- 
live ptu' c(^nt. of all the deaths among the Schneebergen 
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Cob^Xt miners is, according to Eichhorst, the result of 

pnnciary pulmonary cancer. It develops among them at 

^boTxt the age of forty, and after they have been work- 

^g in the mines for about twenty years. It is thought 

to be due to the irritation produced by the inhalation 

of ai^enic in the cobalt ore. For this reason, and be- 

^^Use the right bronchial tube is larger than the left, and 

situated higher up, it aflFects the upper lobe of the right 

luug most frequently, and occurs in men of tener than in 

^^orrien, and after several years of exposure to the cause, 

^s in the case of anthrakosis pulmonum (see Fibroid 

F^li'thisis). It infiltrates the pulmonary tissue, and not 

iirfrequently cancerous enlargement of mediastinal 

Slands co-exist. 

Secondary cancer of the lungs follows cancer in some 

otlier part. According to Walshe, other authors, and 

^■^^y own observation, it is secondary in the lungs, espe- 

oiaJly where the testicles have been the seat of the pri- 

^'^^iQjy affection. It usually affects both lungs, unequally 

of course, and is nodular, the nodules varying in size 

from a pin's head to a child's head. In many cases 

•^^ere are evidences of cancer in other organs, various 

glan^jg being enlarged. Encephaloid (medullary) can- 

^^^ is the most common form of the disease in the lungs, 

^^-U-ough scirrhus, mixed, and other varieties are also 

^^^d. Although any form of cancer of the lungs 

^^ots men most commonly from twenty to forty years 

^ge, it may be found in both sexes at all ages. 

^^^ere are other neoplastic growths J:hat are found 

^ Connection with the lungs, but cancer is by far the 

^^^t important. They are fibromata, lipomata, en- 

*^Oiidromata, osteomata, melanotic tumors, dermoid 



9i> PHYSICAL DIAGNOSIS. 

oysts, niyxomata and haematomata. They are rarely 
distinguished during life, as the symptoms they pro- 
duiv ai-e very vague. 
The physical signs of pulmonary cancer are as follows : 
Inspection. — Retraction of the chest walls over the 
afftH*ted parts is usually noticed, with diminution of 
n'^spiratoiy movement on that side, especially in case of 
prinuiry infiltrated cancer of the lungs. 

In the secondarj^, nodular form, bulging of the chest 
walls ^nth displacement of the heart may be observed, 
if thei'e be a large tumor. The cancer may also appear 
t^xternally on the chest walls. The sputa are reddish- 
bi\>wn or currant-jelly, usually, and contain cancer cells. 
Palpation, — The vocal fremitus, owing to consolida- 
tion from infiltration or pressure, is usually increased. 
Hut occasionally, especially in the secondary or nodu- 
hir form, a large bronchus may be pressed upon by 
Uio tumor, and the voice may be so obstructed as not 
to Ih> conveyed by the bronchial tube to the aflfected 
jv^rt. In such a case the fremitus would be diminished 
or«l>sent over the corresponding area. The same re- 
sult might be obtained by complete displacement of 
lung tissue by a large tumor. 

Percussion. — There is dullness, slight or marked, 

according to the extent of infiltration or size of the 

nodtiles. It is usually irregular in outline and does 

\\\Yy vhsnse with position of the patient, and sometimes 

(^XT^nfi?^ licross the median line on account of co-existing 

4*ninsaw^«Ji' <rf mediastinal glands. In case of break- 

jii* \\rrjf\ vjf ctiuicerous tissue or tubercle, with which 

.- N-.fif^wt^lW?^ associated, signs of resulting cavity 

,,„^; ,\^ t w**«^ ^^^^ Cavity). 
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A'U.soultation. — Owing to consolidation of lung tissue, 
due to infiltration or pressure, bronchial breathing and 
broncliophony are usually heard. If a bronchus be 
obstructed by pressure from a large nodule, however, 
the respiratory murmur and whispered voice would be 
weakened or even suppressed and absent for a corre- 
sponding area to which the tube is distributed. The 
same result would also be obtained in case of displace- 
B^ent of lung tissue by a tumor. Should consolidation 
^ incomplete, vesiculo-bronchial breathing and exag- 
gerated vocal resonance only would be heard over the 
^^cted part. In case a cavity is formed by breaking 
dow-n of tissue or dilatation of a tube, the respiratory 
Murmur over it would be blowing in quality, and there 
^^Uld be other signs of a cavity (see Phthisis, Third 
S^age— Cavities). 

Until softening has occurred, rales are not commonly 
^^a.rd. in cancer of the lungs. 

^^;ffeTential Diagnosis. — Primary infiltrated cancer 
^'^y be mistaken for other diseases that cause retrac- 
^^n of the chest, as fibroid phthisis, pleurisy with re- 
•'^ction after absorption of the fluid, tubercular con- 
s^Hnption, and syphilitic infiltration of the lungs. Either 
^-^*^ of cancer may be mistaken for thoracic aneurism,. 
^I>ecially as cancerous enlargement of mediastinal 
^^Hds not infrequently co-exists. The secondary or 
^P^nlar form of cancer may even be mistaken for pleu- 
^^y with effusion, if the tumor be large enough, indeed 
^M.ey frequently exist together. 

fibroid phthisis (chronic interlobular or interstitial 
P^^Timonia) and primary infiltrated cancer both usually 
^^ct the upper lobe of the right lung. But in cancer 
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HEMORRHAGIC INFARCTION OF THE LUNGS. 

Hemorrhagic infarction of the lungs is circumscribed 
pulmonary apoplexy due to embolism. (1.) Most com- 
monly there is plugging of a branch of the pulmonary 
artery by an embolus, followed by transudation (dia- 
pedesis) of blood into the parts formerly supplied by 
the obstructed twig. (2.) More rarely it is produced 
by rupture of a branch of the pulmonary artery, due 
to intense hyperaemia around the obstruction, and fatty 
degeneration of the vessel. The blood in these cases, 
according to Rindfleisch, finding its way into the air- 
cells and bronchi of the part, rapidly coagulates and the 
process ceases. (3.) Finally, in other cases no known 
cause for the infarction can be found, all trace of an 
embolus having disappeared. After complete obstruc- 
tion of a twig of the pulmonary artery by an embolus, 
the parts beyond the plug, including air-cells, bronchi- 
oles, and interstitial tissue, become the seat of hemor- 
rliagic infiltration, how? According to Cohnheim, this 
is accomplished by the arterial blood being forced back- 
ward, or regurgitated, from the capillaries of the pul- 
monary veins into the excommunicated capillaries of 
the obstructed twig of the pulmonary artery. The 
latter do not rupture usually, but allow a diapedesis 
(transudation) of blood through their walls, which have 
become abnormally permeable, owing to the disturb- 
ance of their integrity by the embolism. Besides this, 
they probably allow leakage of arterial blood more 
readily than venous blood to which they had been ac- 
customed. It was formerly thought that the infarction 
in these cases was always due to rupture of capillaries, 
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8inix>ly from intense hypersemia, as might occnr in 
mitral disease, without taking the embolus into ac- 
couxit. But this did not explain why the infarction 
was limited to such abruptly and well-defined areas, 
sometimes a single lobule. The true explanation in 
these cases is that, owing to mitral obstruction or re- 
gurgitation, there follows sooner or later dilatation of 
the right ventricle. At first it is dilated hypertrophy, 
but in time dilatation becomes prominent, and not being 
PJ*operly compensated by hypertrophy, the blood- 
<5urreiit becomes sluggish. In this condition, thrombi, 
^^ firm clots of venous blood, may form in the right 
^®9ji3j especially in the musculi pectinati, of the right 
^'^cular appendix, or between the columnae camese of 
tae right ventricle, near the apex. From these thrombi, 
^ttiboli becoming detached, cause infarctions in the 
^^^gs by their direct transmission along the pulmo- 
^^^ artery. 

-Exnboli, besides originating in the right side of the 

^^^^i*t, from dilatation, may enter the systemic venous 

^^ctdation from any part of the body, and, passing 

^^Oxigh the right heart, produce infarction in the lungs. 

^ f xactures, or other severe injuries, of the skull, af- 

^^"fcing the dipl6e> otitis giving rise to inflammation 

"tlae petrous portion of the temporal bone, and throm- 

^^is of the cerebral sinuses from any cause, emboli 

^^^ enter through the superior vena cava into the right 

^^ of the heart. In like manner emboli may become 

^t^ached from thrombi formed in any of the peripheral 

^ixis, as sometimes occurs in typhoid or other fevers; 

in cases of thrombosis of uterine or ovarian veins, 
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and even the iliac or renal veins from pressure of large 
uterine fibroid and other tumors. 

When the emboli are septic, metastatic abscess usu- 
ally occurs, instead of infarction, or rapidly follows it. 

Emboli originating in the portal circulation, as some- 
times occurs in haemorrhoids or dysentery, are likely to 
produce infarctions in the liver. Those coming from 
the lungs, or left side of the heart, affect the brain, 
spleen, or kidneys. 

Hemorrhagic infarction may only affect a single 
lobule, or there may be several infarctions simultane- 
ously in one or both lungs. From the fact that the 
branches of the pulmonary artery become smaller as we 
approach the surface of the lung, infarctions are found 
more commonly at the periphery than in the interior 
of the lungs. For the same reason also, central infarc- 
tions are more extensive than peripheral. Naturally 
the infarcted areas are somewhat pyramidal in shape, 
with their bases toward the periphery. 

The physical signs of infarction are as follows: 

Inspection. — There is dyspnoea, which upon inquiry 
will be found to have come on suddenly and unex- 
pectedly. The dyspnoea will be in proportion to the 
amount of infarction. Where the latter is small, it 
may be entirely overlooked. But when extensive, the 
respiratory movements will be increased in frequency, 
and the breathing may be labored. The sputa are 
somewhat characteristic, being brownish-red, and darker 
colored than those of lobar pneumonia. 

Palpation. — The vocal fremitus is usually increased, 
unless the infarction be central or complicated by pleu- 
risy. 
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F^ercussion, — There will be dullness on percussion 
unless the infarction is central or very small, in which 
oases there may be little or no dullness. 

-Auscultation. — In case of extensive peripheral in- 
farction, bronchial breathing and bronchophony may 
t>^ tieard over the seat of the part affected. Crepitant 
^^tid subcrepitant rales are also usually heard. In some 
oa,s^s there may be no physical signs, owing to the small 
^^5c-fc^nt of infarcted area, its central location, or existing 
^^^xxxplications, like pleurisy, for instance. The heart 
^l^oxdd always be examined. 

Hfferential Diagnosis. — By means of sudden dysp- 

L, localized spots of dullness, if any exist, crepitant 

subcrepitant rales, and especially the slight rise in 

iture with the characteristic brownish-red sputa, 

last for a much longer period than in pneumo- 

the co-existence of heart disease, especially old 

obstruction or regurgitation, and the etiology in 

[, it is usually possible to make a diagnosis. The 

^^I>xita of cancer of the lungs resemble those of infarc- 

'^Aon, but the former contain cancer cells, and there 

"^^<^iild be the cancerous cachexia, and other signs 

a.lx*eady mentioned. According to Loomis, the sputa 

^^■^ hydatid disease of the lungs may also resemble those 

^^ infarction, but in the former case the discovery of 

*^ooklets would.be decisive. 

PULMONARY APOPLEXY. 

J^nlmonary apoplexy, or escape of blood into the 
Pulmonary tissue, may be circumscribed or diffuse. In 
^e former case, as we have already seen, when due to 
^lubolism, it is called infarction. But it may also occur 
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locally from causes which lead to rupture of pulmo- 
naiy capillaries, either by over-distending them or weak- 
ening their walls, or both, without embolism. These 
causes are fully considered in speaking of hyperjemia 
and haemoptysis (which see). In diffuse apoplexy, 
the pulmonary tissues become more or less destroyed 
by the extravasated blood, which has escaped from 
rupture of one or more large vessels. Sometimes the 
hemorrhage is confined within the lung substance, at 
other times, from rupture of the pleura, the blood may 
be discharged into the pleural sac. 

Diffuse pulmonary apoplexy may be due to surgical 
injury, or rupture of large vessels due to previous athe- 
romatous degeneration, or in the course of gangrene, 
cancer, or thoracic aneurism. It occurs more frequently 
among men than women, for the obvious reason that 
tliey are nior(^ exposed to the cause. Besides profuse 
haemoptysis and sjTnptoms of collapse, bubbling rales 
of various kinds would be heard over the chest before 
tlie blood coagulated. If the patient lived, then after 
coagulation of blood there would be signs of more or 
less consolidation. After absorption of the clot and re- 
covery has taken place, the signs would again become 
normal, unless a cavity, cicatrized tissue, or some other 
abnormal condition remained. Generally, however, 
the patient dies before physical examination can be 
made or any treatment be adopted. 

HAEMOPTYSIS. 

Haemoptysis is the expectoration of blood, pure, or 
mixed with other matters, but always in quantity 
sufficient to be seen with the naked eye. In order to 
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constitute true haemoptysis, the blood must come from 

trlx^ larynx, trachea, bronchi, or pulmonary tissue, or, 

a,05C5ording to Walshe, from any part of the respiratory 

"fcx-i».c3ts below the epiglottis. It occurs more frequently 

ong men than women, and from fifteen to thirty-five 

of age. It api)ears to be rare in children and old 

le 

In general terms, wounds or other injuries, ulcerative 

X>^>^<^>cesses, over-distention of capillaries from any cause, 

^-ii<3 weakness of their walls, owing to perverted nutri- 

'tic>ii, are more or less causative of haemoptysis, as well 

^^ hemorrhage from other organs. In addition to these 

^here are certain local causes to be considered. 

l«aryngeal or tracheal hemorrhage is not a very fre- 

qix^rit source of haemoptysis, nor is it usually copious. 

-^t most the sputa are tinged or streaked with blood. 

-ft Is due sometimes to severe catarrhal hyperaemia (con- 

^^s-fcion), but is more frequently caused by ulcerative 

P-'^^^oiesses of some kind, such as syphilitic, cancerous, 

^■^ "fcnberculous, and sometimes it is due to the presence 

^■^ ^ineurism. Bronchial hemorrhage is the most fre- 

^^ ^nt source of haemoptysis. Besides ulcerative causes, 

^X^^cially in connection with mediastinal tumors and 

^^^^^racic aneurism and traumatism, the capillaries may 

'Ome over-distended and rupture from intense hyper- 

as in severe bronchitis, mitral obstruction and 

'^Snrgitation, or excessive action of the heart from hy- 

^^^Wxophy. or stimulants. Rupture of cai3illaries from 

^'"^akness of their walls is seen in the hemorrhagic di- 

^'tliesis (haemophilia), which appears to be hereditary, 

^tirvy, scrofula, and rickets, and in chronic interstitial 

Nephritis (cirrhotic kidney), with hypertrophy of the 



106 PHYSICAL DIAGNOSIS. 

left ventricle and brittleness of the arterioles through- 
out the body. It may also occur, for the same reason, 
in the course of typhoid fever, malarial fevers, and the 
exanthemata which sometimes assume a hemorrhagic 
character. 

Profuse haemoptysis from bronchial hemorrhage may 
also occur in tuberculous patients before there are any 
physical signs of tubercle. After the disease has be- 
come established, it is usually easy to account for the 
hemorrhage, but, according to Walshe, " the very early 
hfemoptyses of tubercle remain anatomically unex- 
plained." It is probably due to weakness of the walls 
of the capillary blood-vessels which are malnourished. 

Vicarious bronchial hemorrhage with haemoptysis 
sometimes takes the place of the menses, but even here 
the women are probably phthisical. 

Lastly, pulmonary hemorrhage as a source of haemop- 
tysis is next in frequency to bronchial. They are pro- 
duced by similar causes and often exist together. In 
addition to causes already mentioned, it occurs to a 
slight extent in acute lobar pneumonia, and hence the 
characteristic rusty colored sputa in that disease. It 
may be due to rarefaction of air during violent inspira- 
tory efforts with the glottis obstructed, as in croup. 
In fact, intense congestion from any cause may pro- 
duce it (see Pulmonary Congestion). 

It may occur also in the course of hydatid disease, 
can(*er, gangrene, abscess, and pulmonary consumption 
in any stage. After cavities are formed in the latter 
dis(Mis(% large vessels ramifying on their walls, or ex- 
t(>udiiig through them, first become aneurismal, and 
tlu^n may i-u])turp, ,i;iving rise to profuse haemoptysis 
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w^lxich may speedily prove fatal. According to Eich- 
, pulmonary hemorrhage may also be of nervous 
gin, and occurs among the insane, in chorea, epilepsy, 
tx y^X^ochondriasis, and in various cerebral and spinal 
^ases. It occurs also in pulmonary infarction as 
31 as diffuse apoplexy of the lungs from any cause, 
previously mentioned (see Infarction and Diffuse 
of the Lungs). 
The physical signs have reference only to those cases 
an appreciable amount of blood is contained in 
respiratory tracts. They differ during the flow of 
and after coagulation has taken place. 
-^^rtspection during the flow of blood. Besides seeing 
tlxo blood expectorated, there may be more or less 
^ysX>^i®a) increased frequency of respiration, and pallor 
^^ "tlie surface, if the haemoptysis is profuse. 

alpcUion and Percussion at this stage usually 
negative results. Rhonchal fremitus, however, 
be present. 

uscuUation. — Moist bubbling rales of various sizes 
be heard in the different bronchial tubes. Even 
^^^I>itant r&les are sometimes heard. 

^l^e vocal resonance is generally unchanged. But 

^^^l* coagulation has taken place, all the physical signs 

^-'^ usually be those of consolidated lung tissue, and 

X>X:^portion to the amount of coagulated blood and 

^ ^jea involved. 



'ifferential Diagnosis. — It is necessary to distin- 
^4^1 hemoptysis from bleeding from the mouth and 
^-Xynx, epistaxis, and haematemesis. 
^^^ref al examination of the mouth and i)harynx will 
ily exclude them as sources of the bleeding. The 
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s;iine is true for bleeding from the nose. Even in cases 
ocouiTing (luring the night when some of the blood is 
swallowed, or gets into the phar jtix during sleep, there 
are apt to be evidences of nose bleeding. Moreover the 
blood hawked uj) in these cases is dark and mingled 
with nasal secretions and is unattended by any pre- 
vious symptoms or cougli. In ha^matemesis (vomiting 
of blcKxl ) the blood is vomited up, and is usually dark 
and clott(>d, and mingled with food and acid. In 
oan(*t^r of tlie stomach, however, it resembles coffee 
p\>unds from being i)artly digested, and in ulcer of 
the stoma(*li tlie vomiting of fresh, liquid blood, may 
Iv ]m>fus(\ But in all cases hfematemesis is usually 
pn^^nhnl by sym])t()ms referable to the ejngastric re- 
fi:ion, such ns sev(»r(^ pain after eating, and nausea. In 
luriui^ptysis the blood coughed up is usually bright 

n^l, fi>>lhy, P^i^'*' ^^^' i^i5x^<l ^^'itb sputa, is alkaline, and 

h?OTnop1>>^is is usually i)reced(Hl by symptoms refer- 

mWc to lh<' chest, such as a sense of constriction, pain, 

T . ^'iqiiu tickling sensation behind the sternum. In 

f.j<sfri< h<'^"!>^^^^*^'l^**r^*' '^^^^^^ ^'^^ stools maybe black (me- 

^.r,yr *-^r.'. 'he pr(\s(^nce in them of dark blood. Occa- 

•. .. IV r>r^^ i^istriC' hemorrhage is jn'ofuse, the blood 

\..,Un. vv- bright red, as in some cases of ulcer of 

,,^ Oj i^\\s\^ on the other hand, in luemoptysis it 

j;„,^x 'sV dark and clotted, but the symptoms 

. , tw x'A»iua(*h and chest in each case respects 
..,,...i> U^ul to a correct diagnosis. 

av "lotuori'liage in luemoptysis depends 

u «i:*.^^ in each case. As bronchial and 

.... * .\ii.io iu>* often due to the same cause 

^. .iW'i. it would be very difficult, if 
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impossible, in all cases to distinguish between the 
tA^^o. Bronchial hemorrhage, however, is much more 
f x-^<quent than pulmonary. 

ECHINOCOCCI, OR HYDATIDS OF THE LUNGS. 

^Echinococci, or hydatids of the lungs, as well as of 
^^^lier organs of the body, occur usually where dogs are 
X>l^iitiful, as in Iceland, AustraKa and other countries. 
-^<^ locality can be said to be free from the disease 
^"here there are dogs and open water for drinking pur- 
poses, since it is through infected water that the 
dis^^ge is most frequently contracted. Eggs or scolices 
^^ ^\ie taenia echinococcus may also be inhaled, or car- 
^^<i to the mouth by the fingers, and so enter the 

"^^^^Vlien taken into the stomach, as in drinking in- 

^<^ t^d water, they are carried by the portal circulation 

^^^^^:^ the liver, where they usually locate first, especially 

"•^^ right lobe. From thence they may migrate into 

'^'^^ lungs, pericardium, pleural cavities, peritoneum, 

^-^^^toiach, and intestines. They generally enter the 

^^"^^^'^er lobe of the right lung from the liver, directly 

ough the diaphragm, and hence the frequency with 

ich they are found in that locality. But instead of 

s, they may also find their way, by the hepatic veins, 

the inferior vena cava, and so through the right 

'^^5irt into any part of one or both lungs. When in- 

^^^led they are more apt to attack the upper lobe of 

^*^e right lung, as I saw with Drs. Goetz and Riverdin, in 

^^e case of a lad eighteen years of age, in the County 

^^ospital in Geneva, Switzerland, during a visit there 

^n the month of August, 1888. This case will be re- 
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f erred to again when speaking of pleurisy (see Pleurisy 
with Effusion — Diagnosis). 

The physical signs differ according as lung tissue is 
compressed or one or more cysts are superficial and 
extensive. In the latter case, besides dyspnoea, hae- 
moptysis and emaciation as the case progresses, there 
may be bulging of the chest walls with displacement 
of the heart and liver. The dullness may extend across 
the median line, with diminution or even absence of the 
respiratory murmur and vocal fremitus over the seat 
of dullness. 

In other cases, compression of the lung may give in- 
creased vocal fremitus, bronchial breathing and bron- 
chophony at some point. Should the contents of the 
cyst be expectorated, signs of a cavity may result. 

Differential Diagnosis, — Physical signs of pleurisy 
with effusion at the upper instead of the lower part of 
the thorax should always be regarded with suspicion. 
But a positive diagnosis in any case can only be made 
when a cyst ruptures and scolices or booklets are found 
in the sputa. At the same time if a hydatid cyst is 
suspected and it is sufficiently near the surface, some 
of the fluid aspirated by means of the hypodermic 
syringe may be found to contain scolices and booklets. 

PULMONARY CONSUMPTION. 

Phthisis pulmonalis, or pulmonary consumption, is 
of three distinct types, (1) catarrhal, (2) fibroid, and (3) 
tubercular. 

Both catarrhal and fibroid phthisis are of pneumonic 
origin, and either one may be said to be also pneumo- 
nic phthisis. Both of them are acquired and are non- 
infectious. 
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Catarrhal Phthisis^ also called broncliitic phthisis, 

<35i.seous phthisis, and caseous lobular pneumonia, is 

simply the result of unresolved catarrhal (broncho, 

lol^ular) pneumonia. The inflammatory products, m- 

st^ad of their undergoing fatty degeneration, liquefac- 

"tion, and absorption, which is resolution, undergo 

<ia.s^ou8 degeneration and do not become absorbed, but 

^^main as foci of further disturbance. The disease 

^^y affect any part of the lungs, in any person, as in 

lobular pneumonia (which see). 

^^ibroid Phthisis has already been considered under 

^u.^ liead of chronic inter-lobular, or interstitial pneu- 

^^^ia. (which see). In those cases where lobar pneu- 

^oxxia becomes chronic, it leads to this variety of 

P^tlxisis usually. 

•^^^^^ercular Phthisis^ pulmonary tuberculosis, or 

*^^i*cular consumption of the lungs, as its name im- 

P^^s, is that form of the disease characterized by the 

P^^^^xice of tubercle in the lungs. It is said to be acute 

.^^1 coping), or chronic, according as it is rapid or slow 

'''*^^ progress. When associated with extensive hepa- 

^^^ion the acute form is termed by Williams acute 

^ ^^^imonic phthisis, but it would probably be more 

, ^^^istent to term it acute tuberculous pneumonia, 

^^^ the word phthisis does not necessarily imply the 

^ ^^^nce of tubercle. When the larynx is primarily 

^ ^eat of tubercle, it is called laryngeal phthisis, or 

jr, tttberculous laryngitis, although primary tuber- 

^^^"us laryngitis is not a common affection. A^Tien 

^^^orrhage is an early and prominent symptom it is 

^^^^etimes called hemorrhagic phthisis. 

A.cute miliary tuberculosis is a different manif esta- 
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have become infected by the bacillus, or its 
, as may occur in tuberculous subjects), can also 
^uce true tuberculosis by inoculation. Other sub- 
ces, however, apart from tuberculous subjects, and 
containing Koch's tubercle bacillus or its genns, 
not directly produce true tuberculosis, 
och's tubercle bacillus thrives best at a temperature 
SS"* P. to 100° F., and is capable of proliferation be- 
86° F. and 104° F., although it may live far be- 
these extremes. It remains virulent in running 
at a temperature of 60° F., for six weeks, and in 
^'^^^gnant water, of the same temperature, for eighteen 

; in dried sputa for a month. It attacks the lungs 
I>Teference, although no tissue is exempt from it. 
S- Koch's tubercle bacillus is the cause, not the re- 
^^It^ of tuberculosis, inherited or acquired, however this 
^^"t may yet be doubted or disputed by some. In case 
^^ inheritance, not only may there be narrow chest, 
^^t>le health, or other predisposition, but the disease 
^"^^^y^ be actually and directly transmitted to the ovule 
"y e^jermatozoa infected with bacillary germs. 

^- Tuberculosis is a contagious disease under certain 
^^^■■^^tions, especially those that tend to produce low- 
vitality, such as overwork, insufficient food, viti- 
atmosphere, and prolonged ill health from any 
, and is transmissible even between man and ani- 
^"^ by the digestive tract, as was first proved by the 
^^I^^riments of Chauveau, in 1868, through uncooked 
*^^lrculous food, especially cow's milk and beef. Also 
^ 'tlie respiratory tract, through infected air, as was 
S^^^^ by Villemin in 1869, and Tappeiner in 1876-77. 

the necessity for strict sanitary measures as a 
8 
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means of prophylaxis. True tuberculous virus is also 
triinsinissihle by inoculation, by subcutaneous injec- 
tion, or thit)ugli the integument stripped of its epider- 
mis, as was pi*oved by Yillemln in 1869; and also in 
the foHowing ways: By other mucous membranes than 
those ahvady mentioned, as the conjunctival and gen- 
i to- urinary; by dermatoses which destroy the epider- 
mis; tlirough the sudoriparous and sebaceous glands*,; 
and, linally, through wounded and absorbing surfaces- 
4. In the early diagnosis of doubtful or suspecteJ 
cases of pulmonary tuberculosis in man, Koch's tuber- 
cle bacillus should be sought for in the sputa by an 
expert, as the general practitioner has neither the time. 
exi)erience, nor the proper instruments for it. Even 
then it is not always possible to find the bacillus at 
iirst, because it may not yet have been liberated, or 
only its germs may exist. To verify it, two or three 
l()W(^r animals (guinea-pigs, or rabbits, for instance) 
may l)e ])ut under the necessary devitalizing conditions, 
inoculated with the suspected sputa, and killed at 
vai yiii<r intervals after a month or more. If it is the 
(listnise in question, some tubercles, containing Koch's 
(uheiclo bacillus, will usually be found in varioua 
organs. 

r>. Xo pnictical means for destroying Koch's tubercle 
bacillus in patients has yet been discovered, although- 
\:nl>us antiseptic inhalations and injections have been, 
oiuploytMl by some, and even localized surgical treat- 
lueiu, as the drainage of cavities, in certain advanced- 
eases. 

{\ The management of tuberculosis in man at th^ 
jMt^seut lime slu)iil(l therefore be directed toward two 
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objects: (1) Climate and hygiene, including diet and 
e:x:oxcise, and (2), treatment by medicines only as symp- 
s arise that require it. (Report of R. C. M Page, 
>., Delegate from the New York Academy of Med- 
to the Congress held in Paris, July, 1888, for the 
Sliixxdy of Tuberculosis in Man and Animals. New- 
Medical Record, Oct. 13th, 1888.) 
IFrom what has already been said it is seen that tuber- 
>sis is a constitutional disease, the germ of which is 
bacillus discovered by Koch in 1882, and that it 
^rti^nifests itself in various ways, most frequently as 
mavj tuberculosis. But instead of this, or with it, 
sometimes manifests itself as acute miliary tubercu- 
J, or tubercular peritonitis, meningitis, or pleuritis, 
the like. 
I^leurisy is thought by some to be productive of pul- 
^"^^ouary consumption. Undoubtedly it may be, and is, 
sometimes a cause of fibroid phthisis from extension 
^^ old pleuritic inflammation into the pulmonary inter- 
stitial tissue. But so far as tubercular pulmonary con- 
®^ttij)tion is concerned it cannot be directly productive 
^f "tliat disease, unless the pleurisy be of tubercular ori- 
S^^^y as sometimes happens. Pleurisy from other causes 
<^^ri only produce tubercular pulmonary consumption 
^^Jrectly by lowering vitality, so as to render the pa- 
^^^■fc susceptible of tuberculous infection. Hence, not 
^^y do we find patients who have been previously devi- 
^^"^ed by old pleurisy contracting tuberculosis in some 
®^Hj but those also suffering with catarrhal, or fibroid, 
*; ^*llisis. In other words, those who have catarrhal or 
"*^^id phthisis, may also by infection become tuber- 
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alriiuiuiry tubei'culosis. althou^^^^ 
.ii:«i<is might thus occur. Accol'"'*^ 
•v ^ito .Liivady have general emph^-^" 

.:sca>t. iii-e not so subject to pidm * 

.L ^ L aiiv kind. 

: .. >i.it >u luiji been the I'elation betwe^^ 

v., liid rubercle. According to Flin-^ 

. liiu >cit)fidous affections of the ce-*^ 

, .iiuLs ai-e not liable to j)ulnionai-"^-- 

v>c^.iiiiiu^/' stiys Flint, *' the scix)fuloi^^ 

. ..v'xia ro Iv the same, as is claime ^^ 

. v .V exhausted by deposit in th-^ 

V. .:id is not likely to occur afte^^ 

. V. ' i^civ is no such thing as scrof uls^^ 

^^> :u Nviiioh the bacilli are confinec^ 

. ^^v iu» ^v heiv thev l>ecome destroyed^ 

iiicr hand, they thrive in th 

. ^' vui > . In t ul>ei*cular pulmona 

.^v'i. »hc lungs are usually prima 

1, /^ , . .^^.^iivi 5he ai>ex of one lung i 

v\ "iK^ disease than the othe 
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one most frequently affected, the right bronchial tube, 

as so often stated, being larger than the left. But the 

reasons why the apices are affected primarily appear 

to be: (1) there is less expansion and movement of the 

lungs at the apices than elsewhere, and less chance of 

absorption of exudations; (2) there is more strain in 

coughing at the apices than elsewhere, and (3) they are 

the most exposed parts. The apices, therefore, being 

^uaore liable to injury by exposure and strain, are also 

the most favorable points for the lodgment of bacDli. 

Pulmonary consumption, of either type, is usually 
divided into three stages: 

1 . A stage of incomplete consolidation of lung tissue, 
^^th more or less localized secondary bronchitis (usu- 
^-Uy of the smaller bronchial tubes), lobular pneumonia, 
^^ circumscribed pleurisy, or all three. 

2. A stage of complete consolidation of lung tissue, 
^^^inencing softening, and one or all of the attending 
^^^plications mentioned. 

3- The breaking down of tissue and the formation 
^* Cavities. All the complications mentioned are more 
^^<3Lxiently present in this stage. 

V\'^e are now prepared to consider the physical signs 
«ach stage. 

'^spection. First Stage. — This may give negative 
ts. Usually, however, even in this stage, expan- 
of the chest over the affected portion may not be 
"Vrell marked as on the healthy side, especially on 
3) inspiration. There may also be some slight flat- 
^^^Jug over the affected part, and when at the ax)ex, the 
^^^cle on the affected side may be more prominent 
*^^-U the other. The respiratory movements are some- 
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^.'l;l^ incn-a.-^l in fr-i'i-r.vT. :.t.I rlie ai»ex-beat of th 
.it-':i-^ wUi l*r m«»i>- i-ajd-i tLh:: in L^-alrh. l)iit in the noi 
mil j;ijr?iri«jn. unless <ii>i';:ir>-i r-y some com plica tior 
riii.JLirii the ai»j»etite is u>Ti:\IIy T«ir. even in this stage 
-inaji.'iiirion is not vet nsuallv nonoeable. 

p ^IpifCtfti. First Sfi/f/^. — The vr»cal fremitus is usi 

illv •rxa.i:)Q>*nitp<l « slijirlitly inoi-easeil • over the affecte 

3firt,sinre the hitter nnw con-lui^rs the voice sound be 

•er than in liealtli. As s<:»liditication liecomes complel 

Ki iloes the f i-eniitus inci-eiis^-. o^\in.ir to obliteration c 

air-cells, by wliicli the affetneil put becomes a moi 

ht>niogeneous medium for tlie conduction of sound, i: 

ftead of ix^fnicting it as in he:iltli. It should not h 

foi^tten, however, that the vocal fremitus is nomiall 

exappMtittHl under the patient's right clavicle in healt 

on account of proximity to the large right primiti^ 

bronchial tulH\ by which the voice sound is conveye 

^ith (v^nswonible force to that region. The skin 

tisiialb nT,r*a^""*lly warm and dry. The apex-beat - 

. ho:ir: > •^'j'lt to be more i-apid than in health, s 

p. -v.rc.^""- /-Vyw/ ASYr/r/f'.— Tliei-e is the quality c 

,. 1 4. ■^n.?^ ou iHM'cussion over the affected par 

,,,-^.jtxiviU 4i^ht niise in the pitch, shortening c 

wul diminution of the intensity (o 

; n ioio iu the sense of volume. But sligh 

i^*.;K\l in health in the right subclavici] 

„.v ».Jiiui of the right muscles being thicke 

.,U oihev ivasons already stated (se 

. V- ».*rK*5^ »" Health. Chap. I.). 

^:^» svvellinji:^ is a knot that rises u] 

, lUo chiHst, in some cases, after j 
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sharp blow upon the latter immediately with the point 
of the finger. It may be observed now, but is more 
wiarked in the later stages, when emaciation is more 
lioticeable. It was first observed by Stokes, of Edin- 
burgh, about 1835, but was so named by Lawson Tait, 
^f Birmingham, who at that time was a pupil of Stokes. 
It is obtained over the pectoral muscles chiefiy, but 
Sometimes also over the deltoid, and muscles of the 
back. It is due to muscular irritability, as may occur 
'^th emaciation from any cause, and was at first 
^^lled by Schifl and others " idio-muscular contractil- 
ity." It was thought to be pathognomonic of phthisis 
^t one time, even in the absence of other signs, but at 
P^^esent it is regarded as of little value, and is observed 
^ Occur in other diseases, as typhoid fever, and diph- 
thei^a, and indeed I believe it may be obtained in some 
^9.sets where there is perfect health. 

-Auscultation. First Stage. — The respiratory mur- 

'^^x over the affected part has now lost its purely vesic- 

^-l^X" quality, the vesicles or air-cells of the diseased 

P^^^ having been more or less obliterated by the pres- 

^^oe of tubercles, causing pressure and local inflamma- 

^^H. The breathing is therefore a mixture of bronchial 

■^^ vesicular or broncho- vesicular, as Flint termed it. 

^ I>a Costa says, however, it is better to call it vesic- 

^^bronchial, that being the order in which the two 

J^^^lities occur. Inspiration is increased in intensity, 

^be sense of concentrated amount, being conducted 

J!!^*ll more force by the affected tissue than in health. 

^^ less vesicular than in health, and slightly raised in 

^ ^^1. It is barely finished, and hence is not quite 

tinuous with expiration. The more complete the 
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x\»iis()litlation and the greater the area, the more un 
rtiiisliHl and shorter will be inspiration. This, as wet 
iis bronchial l>i'eiithing, therefore, is said to be divided 
Hxpiration is as long as or longer than inspiration, it is 
Hs intense, the pitch is as high or higher, and the qiial 
ity is uioi'e tubular. This vesiculo-bronchial murmu: 




Fi(). 13.— Vesiculo-bronchial Breathing. 



was formerly, and is now, by some termed rude, be 

oaust* it is moiv intense than normal. Others speak a 

M as luu-sh or i-ough breathing, all of which are unde 

M'l iptive of the true characteristics. Either inspiratioi 

^'i oxpinition or both may be wavy, jerking, cog 

^^ -UH^hnl, or interrupted, as one may choose to term il 

i'iux xariation is thought bv some to be due to the sud 

vlr:i paNs:io;o of air tlirough some point or points a 

^MUMiiv in the bronchial tubes, due to pressure fron 

iil\'ivUvN or obstruction from mucus. But it is alsi 

vm:ivI iu ptM'fectly healthy lungs among some, for in 

..i:u\\ wUo have i)alpitation of the heart, or are nerv 

. . u>m any cause. It is not at all uncommon amon^ 

vxviiK'u, luou addicted to the abuse of alcohol or to 

^. v\», I lio choit^ic, and other nervous subjects. It is o: 

v.. iini>vutauce to remember that the normal vesic 

. . v>Mv liial bi*eatliing is heard in the right subcla 

, . .. 'v\^ioJi, owing to the proximity to the large 

'\ . K' v'piioji\ v^ocal resonance), like the fremitus, h 

. .1 y\\ ^lighily increased) over the affected part 

vv. . :ih«i^ >>tHiuds are usually heard over the 

. : . . Ml ' Uv {ii'Ht stage of phthisis, and it is by 
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nneans of these, chiefly, that we are enabled to make an 

early diagnosis, especially if the seat of the disease be 

^"t the right apex. Along with tubercle there will be a 

localized capillary bronchitis, a spot of pneumonia, or 

I>erhaps pleuritis. For that reason we are almost sure 

*o hear some subcrepitant, crepitant, or intra-pleural 

^'^les. Sometimes there may be a single click heard, 

during inspiration especially. It is called the mucous 

^lick, and is said to be due to the forcible separation 

^^ an agglutinated tube or overcoming mucous or other 

obstruction by air during inspiration. It is probably 

^^ intra-pleural origin sometimes. 

-A.ny of these localized adventitious sounds, in addi- 
^^^H to the other physical signs mentioned, and the 
history of the case, would render it almost certain that 
"'^^ case was one of phthisis. The tubercle bacillus 
^'^'^^IX rarely be found in the sputa at this early stage, 
^^^Xi by an expert, because it will not usually have been 
T^^^rated, or only bacillary germs may yet exist. But 
^^ C!;ase of doubt the sputa should be examined by an 
^^^^^^ irt if possible. 



^tlegarding the early diagnosis of the disease, it is 
n from the physical signs presented, that it is more 
^dily made when the disease affects the left apex, 
^ ^^tice all of the early physical signs, except the local- 
^^^d adventitious ones, already exist in the patient's 
^^^ht subclavicular region in health. 

Second Stage. — We have now to deal with complete 

Solidification of lung tissue of variable extent, com- 

^^encing softening, and such secondary local inflamma- 

^ons as may be present, such as bronchitis, lobular 

t>neumonia and pleuritis. 



• .1 



- " '- ^ ■ ' .<*'■;:''. — The expansion of th( 
— ' v':^"^ ~T? t:it lufr* Trr^i KiTX is moi'e markedb 
;::•..::.-..:-•: c in-i^ :r:irl::i :h:in in the lii-sr stage, anc 
.:.f ->::""- '>-:~-e:: :hr re^riratorv movements o 
. :::.f— "t*L .izl •lisr'.iS^.i side> is moi'e noticeable 
■ -:..!_■ -7 TJLr :i^r-:»r».i j"<.rrion. due to retmctioi 
... ;>^.:.;^: _-— _• T'XsTi^r. i> iisnallv noticeable in thi 
:.^^ "-- -' • t :rs :ir rht^ aj-ex. the ckvicle usuall; 
^ -••> iJi'L i- r.0Ticea]'ly prominent. Respirator 
- !iHa> jLTv ir-'^r>rcisoI in fivijuency and rather sha. 
A. :.iiL ~i- Li:»rx-:vat of the heart is usually quill 
-s-M*-. v_-^ :... emaciaiion, which now generally b« 
•.n^> li rj>r*j.'"''e. The ajvx-lvat of the heait may l~ 
:: :>• n rriiil rci^irion, bur is not infi-equently displaces 
>> rr:* ".I a iur :o pleuix>-ivricai\lial adhesion. 

■' '■ H/i ./,/. S:'>>/f// sf'ff/r. — Tlie A'ocal fi'emitus r 

ixiuil: n:d!LVttHy incivasetl on account of the bette 

nrniUi «:in;j: row-^r of the consolidated lung tissue, t 

x.^%H^--r 1 itrpe-sized bi-onchial tube leading to th- 

aR*M*i ^air^ cv\vmes obstructed, so that it ceases tp 

>,u^ >>• 7.ie -'.^frv sound, the f i-emitus may be dimin 

>u%^, IV ^*'f a ah>ent. Upon coughing and removing 

ihi nutt Tif fremitus at once returns. Thickenec 

^iMnm IV :-d^c^i>n inten'ening, would also cause the 

twnilrijs i; > «itniiiushed or absent. The ai)ex-beat o1 

iW^Wtn mtyV felt to be abnormally frequent anc 

M^k «< *^^ ^k^ radial pulse. The surface of th( 

W«\> \* \i$iHiny Mi to be dry and unnaturally warm. 

prrrti**ioit, *or>w^ Stage. — Dullness on percussioi 

# 'W niW, and this quality will be marked in propor 

^ •«»<«. iqctent of consolidation. The more marked 

*V \i\gher will be the ])itch, the shorter 
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the duration, and the less the intensity Of the percus- 
sion note, in the sense of volume. It happens, how- 
ever, once in a great while, that Skodaic resonance 
(tympanicity in connection with solidification or effu- 
sion) is obtained. This requires rather forcible percus- 
sion over solidification near a large bronchial tube, the 
trachea, an empty stomach or transverse colon, where 
the force of the percussion blow extends to them from 
the solidified tissue, which acts on the principle of a 
solid, pleximeter, like the finger, or other solid percus- 
sion medium, and is consequently attended with a feel- 
^S of resistance. Even cracked-pot resonance, due to 
*^^ concussion of air in such localities, is sometimes, 
though rarely, obtained. Over the unaffected parts the 
-f^^iViussion resonance may be exaggerated, owing to the 
Pi^sence of a certain amount of vicarious emphysema, 
^^<5h, however, never becomes marked, as the volume 
t>lood becomes much diminished in this wasting dis- 




^^yoidema is more noticeable in this stage than the 

-^^^LScuUdtion. — The breathing over the consolidated 

g tissue now becomes bronchial, all vesicular quality 

^^'TJig di8api)eared with the air-celLs. Both inspiration 

expiration are tubular in quality and high pitched, 

iration being the higher. Expiration is also as long 

ixispiration, or longer, and the two are separated, or 

^^^^ded, by inspiration being unfinished. This respira- 

-'^S^ murmur as a whole is more intense than normal 

"^li^ sense of concentrated amount, and expii-ation is 

^-^^ intense than inspiration. B<jth are somewhat 

^^^"^ owing to the shallow breathing. 
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Pectorophony (vocal resonance) is usually markedly"^ 
increased over the consolidated part, and becomes^ 
bronchophony (bronchial voice). Should the speech-^: 
(articulate words) be heard also, it might be calledJE 
bronchiloquy (instead of pectoriloquy, which also ap— * 
plies to cavities). The whispered voice would give^ 
whispering bronchophony or whispering bronchiloquy^ " 
as the case might be. Should a large tube leadings 
to the part be obstructed, or there exist thickenedE 
pleura or eflFusion, the bi*eath and voice sounds wouldK 
be diminished or absent, like the fremitus under th€^ 
same conditions. As some parts of the diseased lun^ 
will probably be in the first stage, or incomplete con- 
solidation, the physical signs belonging to that stag 
may be looked for about the periphery of the seat o 
complete consolidation. Or both lungs may be affected— 
with different stages. Localized adventitious sounds- 
are also heard about the affected part in this stage. 
They are more marked usually than in the first stage,, 
and consist of bronchial moist rales of various kinds, 
and sometimes intra-pleural rales. The crepitant rale, 
if present, would usually be obscured by other louder 
rAles. Owing to commencing softening and breaking 
down of lung tissue, and perhaps pleuritic complica- 
tions, (^ertain crackling and crumpling rales, called in- 
determinate, may be heard sometimes. 

Third Stage. — In this stage, cavities are formed. 
But in addition to cavities, there may be portions of 
lun^ tissue yet in conditions of complete and incom- 
plete solidification, so that we may have all three stages 
present at once. Besides these, the usual secondary 
infiamniations also exist, such as localized bronchitis 
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^^•^^d pleuritis. We therefore usually have a compli- 
^^^^t;ed pathological condition to deal with, and hence, 
^J^tiliough rules usually hold good, we are not to be 
^^iirprised at variations and exceptions. 

Jiispection. Third Stage. — The conditions already 
^^^served in the second stage will be present, but usu- 
ally to a more marked degree. There are emaciation, 
"^^'^^pid and shallow respiration, usually marked depres- 
^^on or flattening of the chest walls over the affected 
^^rt, diminution of respiratory movements, especially 
the affected side, and prominence of the superficial 
^ins. When the apex is the seat of the disease, the 
Upra- and infra-clavicular spaces are markedly de- 
X>i*essed, as a rule, with corresponding prominence of 
't^lle clavicle. Why are the superficial veins usually so 
5>iX)ininent? Not so much on account of obstruction 
in the pulmonary circulation, because, as already stated, 
"tile volume of the blood in this wasting disease is much 
^iiminished, nor is the obstruction to the pulmonary 
circulation so great as it is in general hypertrophous 
CXarge-lunged) emphysema. Yet in the latter disease 
tilie superficial veins are not so prominent as in the third 
Or even second, stage of pulmonary consumption. The 
'fcrue reason seems to be, that in consumption, as ema- 
nation progresses, the vessels become more and more 
prominent, owing to the absorption of the fat around 
1;hem. The impulse of the heart, which beats rapidly, 
is usually visible by reason of emaciation of the chest 
avails. The apex-beat may be in the normal position, but 
it is not unfrequently displaced, sometimes markedly, 
not usually from pressure, however, but from traction, 
due to pleuro-pericardial adhesion and retraction of 
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the lung. This is esi)ecially the case when the leftzl 
hing is affected. Walshe mentions a case where the^ 
apex-l)eat was found under the left clavicle. It maysj 
be in either axillary line. 

Occasionally inspection jrields almost negative results. « 
even in this stage, the disease having become tempora- j 
rily arrested, and the patient improved in general healtlrd 
for the time being. 

Palpation, Third Stage. — The vocal fremitus is in- J 
creased over the affected part, as a rule, owing to th^ 
consolidated lung tissue near the cavity. But in rar^ 
instances the inci'ease may be due to re-enforcement o^: 
the voice by echo in the cavity, a phenomenon of the^ 
consonance of sounds. All the conditions necessary^ 
for this, however, are rarely present at the same time. 
Sometimes, instead of being increased, the fremitus majr- 
be diminished, or even absent, for reasons already enu- 
merated, such as obstruction in a large bronchial tube 
leading to the affected part, thickened pleura, effusion, 
or intervening healthy lung tissue, in case of a very 
small, deei>-seated cavity. Rhonchal fremitus due to 
gurgles, or other adventitious sounds, is sometimes felt, 
tlu^ thinness of the chest walls, due to emaciation, fav- 
oring its production. The apex-beat of the heart is 
usually felt, though feeble and rapid. The skin is 
usually hot and dry, and the radial pulse, like the 
heart, of coui-se, frequent and feeble. 

Percussion. TJiird Stage, — Dullness on percussion 
is the rule, especially gentle percussion, the consolida- 
tion around the cavity which contains more or less fluid 
gener.illy, and the condition of the pleura being favor- 
able for its production. There are, however, exceptions. 
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(1) Cracked-pot resonance is sometimes obtained. 
is not known why it was ever termed cracked-pot, 
it does not sound like percussing a cracked pot. 
sound is in most cases due to the sudden forcing 
of stir out of a cavity through a somewhat small open- 
ing" communicating with a bronchial tube. The pa- 
"tiexxl's mouth should be open, otherwise the air will 
no-fc "be driven out with sufficient force to produce the 
sound. It requires a cavity, superficially located, at 
tlio Tipper part of the thorax, with tense but yielding 
^allsj and a sharp percussion blow. It is best obtained 
^^ emaciated women, as their chest walls are more 
y^^lciing than those of men. The sound is exactly imi- 
^te<i^ not by striking a cracked pot, but by clasping 
^ ^^ "txvo hands together, so that the palms form a cav- 
^> ^-nd striking the back of one hand or the other on 
^ ^^'^ee with considerable force. Children do this to 



^■^^^te the sound of money in their hands, and for 

■'^^ X'eason it is sometimes called the money chink res- 

f^-^^<;e. But as it sounds very little more like the 

'^^^ of money than it does like striking a cracked 

^- ^ snd as the latter has the sanction of a^e as well as 
tli^ 

, ^^ame of Laennec associated with it, there appears to 

, ^ ~^^^o good reason as yet for changing it. Instead of 
. . '^^^^ caused by the sudden escape of air from a cavity, 
•^^^pears, in rare instances, to be due to concussion of 



some hollow viscus. Cracked-pot resonance is 
constant, as the conditions for its production rap- 
change, such as plugging of the opening with 
^3us, filling of the cavity with fluid, and so on. In the 
^ case coughing may dislodge the plug, and the 
will reappear. 



^ 
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metal test. These cavities are usually situated high 
up toward the clavicle. 

(4) Flatness on percussion may be obtained over a 
large superficial cavity filled with fluid. 

(5) Normal resonance may be obtained on gentle 
percussion over a deep-seated small cavity, if healthy 
lung tissue intervene. If the examination be made 
posteriorly and laterally, however, as well as in front, 
the cavity will usually be found. 

Myoidema, as already described, is usually notice- 
able in this stage, and especially on the front of the 
chest. For producing it, a sharp blow, delivered di- 
rectly with the point of the finger, is required. It is 
of little value as a physical sign. 

Auscultation. TIdrd Stage, — As a rule, cavernous 
breathing is heard over the cavity. That is, the respi- 




Fio. 14.— Dia^am Showing Cavernous Breathing. 

ratory murmur is blowing in quality both on inspira- 
tion and expiration, giving the idea, as Flint correctly 
states, of air passing in and out of a hollow space. The 
pitch is usually lower than normal, expiration being 
lower, and as long as, or longer, than inspiration, and 
the two continuous. But the pitch, of course, varies 
with the size of the cavity, the tension of its walls, and 
so on. A large cavity, other things equal, would give 
a lower-pitched cavernous respiratory murmur than a 

small one. Exceptions to this general rule are: (1) it 
9 
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may be cavemo-bronchial. Here we have a mixt 
in various proportions, of cavernous and bronc 
breathing, owing to the presence of a cavity, perh 
Kither small, and a good deal of consolidated lung 
sue at the same time. Flint was the first to observe 
variety of abnormal respiratory murmur, and tenzKni-^ 
it broncho-cavernous. That it does exist in rare di- 
stances cannot be denied. But in the few cases win. ^^ re 
I have noticed it, the bronchial element came last.^ ^o 
that I have usually described it as cavemo-broncti_ial 
breathing. (2) Amphoric respiration, or jug breathiximg, 
is the respimtory murmur heard over a jug-shaped o^^mJ- 
ity, and sounds like blowing across, or into, the moi::^*-'^^ 
of an empty jug or bottle. The cavity must have h^i^^*^' 
sniootli walls, and a large mouth, and be empty or c^<:::>^' 
tain but little fluid. Amphoric breathing is heard cp 
the same kind of a cavity that yields amphoric r^^ ^^' 
nance on percussion, although the two may not alw"^^"'^^ 
exist at the same time, in any given case. 

The Vocal lieso)iance is best appreciated when 
patient whispers. As a rule, cavernous whisper (w 
l)ering cavernopliony) is heard over a cavity. Tha't> 
a whisper of Mowing quality, and rather low pit^ "^ ' 

differing: in the latter respect from bronchial whisi^:^^^^^^^^ ' 

'^-^- — Tie 
which must be high pitched, as we have seen. 



er 



he 

.s- 
is, 




jntcli, usually low, varies, however, with the size of 
cavity, the amount of solidified tissue, and so on. 

Pectoriloquy. — In some cases, instead of cavern 
whisi)er, the articulate words may be heard, and t 
it is usually called whispering pectoriloquy. N 
])e('toriloquy means literally chest speech, and 
iirst ai)plied by Laennec to the vocal resonance hea^ 




he 
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over cavities when the articulate words were heard. 
Not that one is able to carry on a conversation with a 
patient through a cavity, but when only a distinct 
syllable or two may be heard in some simple phrase. 
But pectoriloquy in the same sense is sometimes heard 
over consolidated lung tissue, or even in health, as well 
as over a cavity. Pectoriloquy, therefore, is a general 
term for expressing a class of vocal resonance, of which 
there are several varieties. Bronchiloquy may there- 
fore be used, it seems to me, to express that variety of 
pectoriloquy sometimes heard over consolidated lung 
tissue, and cavemiloquy when heard over a cavity. In- 
deed, Guttmann maintains that bronchophony and pec- 
toriloquy are practically identical. So they are, in so 

^^^ as it is sometimes possible to hear articulate sounds 

• 

^ both cases. But bronchophony and bronchiloquy 
^^^ both necessarily high pitched, as we have seen (Lo- 
oaxr Pneumonia, second stage), whereas Laennec's whis- 
I^^^ting pectoriloquy (cavemiloquy), as well as cavern- 
ous whisper (whisperiaig cavernophony) and cavernous 
P^^athing, are usually low pitched and blowing in qual- 
"^^5^5 instead of being tubular. Amphorophony and am- 
"^^l^oriloquy (amphoric voice and speech), whispered or 
o^lierwise, are sometimes heard over a cavity, and 
^^Vind like speaking out loud, or whispering, into the 
^^Outh of an empty jug or bottle. Amphoric echo is 
^^^tuply the reverberation of the voice, cough, or breath 
^^Xmd, in such a cavity. The same sort of cavity is re- 
^'Uired for amphorophony or amphorUoquy as in the 
^^^43e of amphoric resonance on percussion, amphoric 
^^Bpiration, and metallic or amphoric tinkle. 

-Sigophony (goat's voice) may also be heard in some 
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rare cases, but this will be fully considered w^Tz^^ 
speaking of pleurisy. It is nothing more than distar^ ^^ 
tremulous bronchophony; distant on account of soa^^ 
inter\'ening medium, and tremulous from the presence 
of fluid thro\^Ti into vibration by the voice. Shoule^^ 
the articulate words be heard, it would constitute wha 
may be termed tremulous bronchUoquy. 

Adventitous Sounds, Third Stage. — As a rule gur- 
gles are heard. These are coarse, bubbling rales, made 
in the cavity, more particularly on inspiration, since 
the air enters the cavity with more force than it leaves 
it. For this reason the fluid in the cavity is stirred 
up more on inspiration than expiration. If the cavity 
be small, the gurgles may be fine. They therefore 
vary with the size of the cavity and the amount 
and consistency of the contained fluid. Their pitch 
also depends upon the amount of solidified tissue, 
which condition, as already stated, causes them to be 
raised in pitch. AVhenever rales are mentioned as 
being gurgles, however, it is understood that a cavity 
is present. Metallic tinkle is sometimes heard. Laen- 
nec compared this sound to the dropping of water 
from a height into a metallic basin, and termed it me- 
tallic tinkle. It is also compared, by some, to the 
dropping of a pin into an empty bottle. But the idea 
of dropping anything is wrong, since metallic tinkle is 
probably never, in any case, produced by the drop- 
ping of anything. In the first place, the fluid in a cav- 
ity is generally slimy, and will slide down the walls 
of a cavity rather than drip off. In the second place, 
the cavity is too small to hear fluid drop from the 
vault into fluid underneath, even if it did drop instead 
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of sliding. But this distance would further be dimin- 
ished by the tenacity of the fluid, which would allow 
it to string down part of the way before it broke off. 
This dripping theory, therefore, it seems to me, must 
^ abandoned, especially in so small a cavity as that 
usually found in the lungs. It is, in fact, produced by 
^ie bursting of bubbles of a small amount of viscid 
fluid in a cavity containing air, and which is a resonant 
<5hainber, the same in which we get amphoric breath- 
^S and amphoric voice. Metallic tinkle is usually 
^eard most distinctly on inspiration. It may be heard 
^hile the patient holds the breath, if a bubble previ- 
ously formed now bursts. Not all the bubbles will 
P^^^^xice metallic tinkle, but only those that burst with 
^ ^oiind in consonance with the echo of the cavity, 
^^tallic tinkle, in other words, is purely a phenomenon 
^^ the consonance of sounds. It is not constant, but 
I^I^^ars and disappears in the same patient, according 
*P tie conditions necessary for its production. It is 
^^^J)ly the occasional musical echo of some adventi- 
^^'^^ijs sound (a gurgle, usually) in a reverberating 



^*y possessing the qualities of amphoricity. 

-bronchial rales of various kinds are usually present 

^o, owing to the localized secondary bronchitis. They 

usually of the moist class, and may be subcrepitant, 

^Vimncous, or mucous. The subcrepitant and submu- 

^^Xts axe most common. Intra-pleural rales and friction 

^^Xinds may also be present. In addition to these there 

.y be, and often are, indeterminate rales ; that is to 

certain crackling and crumpling adventitious 

^^Xmds, partly dry and partly moist, and due to the 

^ireaking down of tissue. The crepitant rales, if pres- 
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ent, would probably be obscured by other and k 
sounds. 

Differential Didgnosis. — This rests chiefly 
the physical signs of more or less consolidated 
tissue and cavities, with secondary local inflammj 
affei*ting the upper part of the lungs preferably. ] 
ohitis is a general, bilateral disease and gives no 
of s*>lidification. Cancer of the lungs does this, br 
dullness often extends across the median line, owi 
iwincident enlargement of mediastinal tumors, an 
sputa are currant jelly. There is also the want of 
tic fever in canivr. Old pleurisy, with effusions, 
Iv mistaken for phthisis, especially if the examin 
Iv oonlintxi to the apices of the lungs. But flatne 
]H^nMissii>n, clumging \nth position of the patieni 
to etTusion, will l>e found at the lower part o 
thonix in pleurisy. Absence of respiratory mu 
over the s<\u of disease, as well as other signs of 
sion, will alsi> l>e noticed (see Pleurisy). In cas( 
vloiibt the hyjxxlermic syringe may be used, 
the th>it st^i^^ of phthisis offers room for doubt a 
the diacttosis as a rule. Then the signs of in 
plet<^ oonsolidatii>n, Si> fully described, together 

:utv of !he UH*ali/AHl adventitious sounds will usi 

* 



CHAPTER IV. 

X>isea^^^^ in which the breath and voice sounds are interrupted in 
*''^^^i:KT' transmission to the chest walls, with consequent diminu- 
or absence, of vocal fremitus, respiratory murmur, and 
)rophony. — Diseases of the pleur«B. — Thickened pleurae. — 
.<i or air, or both, in the pleural cavities. 

PLEURISY. 

Yl'^^^ ^BiSY, or pleuritis, is inflammation of one or both 

pletxx^si^. These, consisting of two layers, visceral and 

cost^X^ form a closed sac on each side. These sacs do 

not oommunicate, but approach each other closely be- 

1^^ "the median line of the sternum, from a point cor- 

^r^I>oiiding with the upper borders of the second costal 

^^*^l^es, to the upper borders of the fourth, where 

tney ^verge. The left pleura turns obliquely down- 

^^^<i and outward, but within the left nipple to the 

"^^ cartilage, leaving a portion of the heart uncovered 

^<^lx^ superficial area of cardia<5 dullness; thence in- 

^^-1:^3. to the upper border of the sixth, where it turns 

^^"fcw-ard again to the lower border of the sixth costal 

^^"*^ilage on the left mamillary line ; thence to the lower 

. ^^^r of the eighth, on the left axillary line; the 

^^"tla rib on the scapular line (or line let fall perpen- 

^^larly from the inferior angle of the scapula), and 

^ t^enth rib on the vertebral line (close to the spinal 

^t^he right pleura continues down behind the median 
^^ of the sternum to the upper border of the sixth 
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costal cartilage where it turns off nearly at right angles^^ 
along the upper border of the liver. On the right axi7 
lary line the right pleura reaches down to the upper 
border of the eighth rib, on the scapular line the nintli 
rib, and on the vertebral line the tenth rib. 

Tlie following is a summary of the lower limits of 
the pleura?: 

Left Pleura, — On sternal line, upper border of fourth 
costal cartilage. On mamillary line, lower border of 
sixth. On axillary line, lower border of eighth rib. On 
scapular line, nintli rib. On vertebral line, tenth rib. 

liir/ht Pleura, — On sternal line, upper border of 
sixth costal cartilage. On mamillary line, the same. 
On axillary line, upper border of eighth rib. On scapu- 
Inr line, tlie ninth rib. On vertebral line, tenth rib. 

Tli(\se limits vary somewhat with deep inspiration, 
nlso in enii)hysema, effusion of fluids into the pleural 
sacs, ])neumotliorax, and the like. 

The chief function of the pleurse is to furnish a 
small amount of lubricating material within ihe sacs, 
so that the layers can easily, and without noise, glide 
on <'ncli other, and thus facilitate respiratory move- 
ments. In this respect they resemble the Synovial 
membi'aiKi of a large joint. And as anchylosis affects a 
joint, so are pleuritic adhesions injurious in proportion 
as tlu^y are extensive, and restrict the movements of 
r(\si)i ration. 

Pleurisy may be divided into two classes: (1) dry 
pltMirisy, and (2) ])leurisy with effusion. Of each of 
tlu^se classes th<»r(» are three varieties, (1) acute, (2) sub- 
acute, and (\\) chronic. 

/>/•// pleurisf/, circumscribed pleurisy, pleurisy with 
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scaxit fibrinous exudation, or pleurisy without effu- 
sion, is a very common affection and often escapes 
notice. It is usually this class of pleurisy that is found 
in connection with pulmonary consumption, where the 
inflammation crops out here and there in spots on the 
J^rfphery of the lung. Or it may be secondary to ex- 
tension of inflammation from cancer or other neoplas- 
tic growths. It may be caused by fracture of a rib or 
otlxoi* surgical injury, or it may be due to exposure 
to a ciraught of cold, and, finally, it may come on with- 
out; SLTiy known cause. In idiopathic dry pleurisy the 
Ph-y sical signs are few. Usually there is jerking respi- 
■"^^i^^xi or a catch in the breath, as it is called, owing to 
■^n^ ^liarp pain in the side. This pain is usually near 
oho xxipple or the other. On palpation the fremitus is 
"^nolxanged, owing to the small extent of the affection, 
^^ "the slight pathological change produced. This con- 
^sts in a small spot of thickening or roughening of the 
■^ ^^^>a. Sometimes if there be scant fibrous exudation, 
I^^^int of adhesion may result. The pulse is not ac- 
^^^i:^ted and there is no fever. The percussion res- 
J^^-Xice is normal. On auscultation a slight pleuritic 
^tion or crepitation may be heard, especially on in- 
^ ^^ ' ion. In a few days, however, this may have dis- 




When no adventitious sound is present it 

"^^lit be a question as to whether the affection was dry 

^^^Xuisy, pleurodynia or intercostal neuralgia. But dry 

T^^^Xirisy invariably has only one point of pain, which 

, ^^ patient can locate with the point of the finger. In 

^^^rcostal neuralgia there are usually three points of 

^^demess; near the spinal column, at the anterior ex- 

^mity of the nerve, and about its middle. Besides 
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tliis tlie i)atient will probably give the history of previ- 
ous attacks of neuralgia in other localities as well as 
intercostal. In pleurodynia, or myalgia, there is ex- 
treme tenderness in the muscles of the side. The pa- 
tient shrinks from touch, and there is pain on motion. 
Lumbago, or other muscular rheumatism, is often as- 
sociated. 

PlvKrii^y with effusion is inflammation of the 
pleura, attended with sero-fibrinous effusion into the 
sac as the result of interstitial exudation. It mav be 
primary or secondary, and either of these may be acute, 
subacute or chronic. The latter disease is sometimes 
described as empyema (pyothorax), but this will be de- 
scrilwl separately, and by chronic pleuiisy with effu- 
sion will be meant old cases of pleurisy with sero-fibri- 
nous, or serous, (effusion. 

Acute i^Jeurifijf with effusicm, lasts about two weeks, 
usually, and, like acute l()l)ar pneumonia, has three 
stages. Undoubtedly, in many cases, the exciting 
cause is exposure to cold and wet, when it is said to be 
primary, although some predisposing cause, notably 
lowered vitality, must also exist. According to Lan- 
do\izv,of Paris, many of tlu^se cases of pleurisy a fri- 
oore! so-called, are merely symptomatic of latent tuber- 
culosis and are not primary. This is undoubtedly 
for many cases, but not all, as I have learned from 
![^iua experience, as well as by inquiry at the 
^^ Ti/wnital in London, and other hospitals. 

' lApOTfey with effusion may occur secondanly 
^f 'ftrricular rheumatism, Bright's disease 
• tfsirlet fever, measles and pyaemic con- 
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first stage of acute pleurisy with eflFusion is 
^h^ dry stage of congestion, and lasts from a few hours 
to ~fcA?v-enty-four hours, or, in some cases, even longer. 

'X^he second stage, that of effusion, lasts about five 
^^3^s on the average. The amount of liquid effused is 
^O'fc casually so great as in the subacute or chronic form, 
^^ <3. is more fibrinous. 

'^Tltie third stage, that of absorption, usually begins by 
^^^ eighth day, and in about two weeks, in an ordinary 
recovery may be said to be complete. The phys- 
signs differ according to the stage of the disease. 
Hrst Stage. — The physical signs are similar to those 
pleurisy already described, only more severe, as 





i 



^^^ disease under consideration is more extensive. 

'^spection, — The patient lies on the affected side, 

by this means the respiratory movements of that 

would be restricted, while those of the unaffected 

would be free. But with all precautions the respi- 

•^ons will be jerking, due to pain in the side. The 

►^iratory movements are restricted on the affected 

.e, somewhat exaggerated on the opposite side. 

-Palpation, — The vocal fremitus will be unchanged 

very slightly diminished, owing to the slight thick- 

.ing of the pleura from congestion. But in persons 

"Sth thin chest walls a friction fremitus over the dis- 

^^^^sed pleura may sometimes be felt. 

Percussion would yield normal resonance or slight 
^-"ullness if the pleura be slightly thickened by the con- 
^^stion. 

Auscultation, — The respiratory murmur would be 
disturbed in its rhythm by the jerking due to pain, but 
its quality would be normal ; so would the i)ectoroph- 
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ony <To«Q resonance), but both would be somewhat 
diminished in intensitr, due to slight thickening of the 
l»leura from congestion. 

A yJeuriric friction sound is usually heard on inspi- 
ration, expiration, or both. Honore, of Paris, in 1819, 
was the first to call attention to this adventitious sound 
and to point out its true jiathologieal significance. 

All intra -yJeural adventitious sounds are heard usu- 
ally more distinctly on inspiration than on expiration, 
since the two layers of pleune are brought closer and 
more forcibly together in the former act than in the 
latter. Those due to rubbing together of opposing 
roughened surfaces, and stretching of adhesions, are 
often heard only on inspiration, while intra-pleural 
rales, due to viscid exudative material, or perverted 
secretion, are often heard both on inspiration and ex- 
l)iration, and simulate very closely bronchial and other 
moist rales. Pleuritic fi-iction may sound like the 
ciejiking or rubbing together of leather, or treading in 
(bM»p, crusty, snow. Or it may be merely grazing or 
cr<q)itating. Distinct pleuritic friction sounds are not 
iiifrecjuently interrupted, that is to say, there may be 
two or three consecutive friction sounds during in- 
spiration, expiration, or both. If the chest walls are 
tliiu and the friction well marked, a localized friction 
h'tuiiitus may be felt on palpation as already stated. 

Xecotid Stage. — After effusion has taken place, we 
obtain the physical signs to be described in connection 
witli chronic- (subacute) pleurisy, with effusion (p. 142). 
Tliry art^ chietly those of interrupted transmission of 
sound, (liu> to the i)resence of fluid in the pleural cavity 
aviiug as a iKirtitiou or diaphragm, as well as flatness 
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^^ ^t^x^arked dullness on percussion over the site of the 
:sion. 

^^ZTiird Stage, — After absorption has sufficiently pro- 
sed, the friction sound, which had disappeared 
effusion, reappears— ;/r^c^/o redux. This also 
Hy disappears in favorable cases, as the conditions 
Cueing it clear up, and the physical signs again be- 
e those of health. 

all-important question arises in connection with 
disease. When must the chest be tapped? If life 
threatened, owing to great effusion, tap at once. Do 
draw off all the fluid, however, but only enough to 
>w the patient to breathe easily. But unless symp- 
s of suffocation are urgent, and they very rarely 
I, do not draw any of the fluid off before the end of 
I third week. Why? Because if the fluid be drawn 
too early, and before active inflammation has sub- 
ed, adhesion of the two layers of the pleura will re- 
It, which would be one of the most unfortunate termi- 
nations that the disease could possibly have. The fluid 
the sac keeps the two layers apart. To draw it off 
early would not only thwart nature, but would be 
^^^^cialpractice. According to Potain, of Paris, and others, 
^^uly in rare and urgent cases should any fluid be with- 
^irawn before the twenty-first day of the disease, and 
^ven then, only a part of it. 

Subacfwte pleurisy with effusion usually results from 
^. badly managed case of the acute variety, or in cases 
X^here the patient is in bad condition when attacked, 
or perhaps is tuberculous. 

Ohronic pluerisy with great effusion is described 
"by many authors as subacute. It rarely follows the 

k 
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acute form, but is usually chronic from the first, and 
is not infrequently of tuberculous origin. The patient 
may not complain of pain in the side at all. Usually 
there is a hacking reflex cough, without much ex- 
pectomtion. The appetite is poor and emaciation 
follows, attended sometimes by hectic fever. The pa- 
tient applies to a physician, who, being satisfied to ex- 
amine the apices of the lungs only, finds signs of con- 
solidation from compression at one apex, and hastily 
makes a diagnosis of phthisis simply. Had he taken 
the trouble to examine the patient carefully down to 
the waist, he would have found pleuritic effusion with 
the following physical signs: 

Itisjyertion, — Usually there are bulging of the inter- 
costal spaces over the seat of eflPusion, which is always 
at t\w lower part of the thorax, displacement of the 
apex of tlie heart laterally, in a direction opposite to 
the seat of pressure from the effusion, and diminution 
of respirdtory movements on the affected side in pro- 
portion to the amount of effusion, with exaggerated 
respiratory movements on the unaffected side. Col- 
lapse not infrequently follows removal and absorption 
of the fluid and the other side now appears abnormally 
large, partly from comparison with the collapsed side, 
but partly also because the lung has become actually 
larger in volume from vicarious emphysema. 

Where the case is not of long standing, however, and the pa- 
tient lias chest walls covered with fat and muscle, the bulging 
over the afTect(Hl part may not be observable. Such a case ap- 
plied to me in May, 1885. He was a fire-stoker, aged thirty- two. 
The chest was perfect in outline. Upon my advice he applied to 
the late Prof. E. I). Hudson, whom I then assisted at the New 
York Polyclinic. Aspiration proved that the right pleural cavity 
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con. ^^ciined an abundance of sero-fibrinous fluid. In tliis case the 
e^T^jB^sion was due to tuberenloeis. as post-mortem examination 
pi"<:>"v^^Ki, nearly two years afterward. 

^^^^^Ipation. — The vocal fremitus is diminislied or ab- 
se?:ri-tr over the effusion, according to its amount. Above 
tlx^ 3evel of the effusion, where the lung is in a condi- 
of compressed atelectasis, the fremitus is increased, 
sse signs may evidently change with position of the 
-«nt, unless the lung is fixed in its position by ad- 
J^^s^ions. The apex-beat of the heart may be felt out of 
it^ iBaormal position. It sometimes happens that a spot 
i^remitus is felt somewhere over the seat of effusion. 
s is due to the telephoning of the voice to the spot 
ig a string of adhesion, or else it may be extended 
a rib, as in case of a heart murmur. Intercostal 
stuation may sometimes be felt. 
^ercussion. — Over the fluid there is flatness on per- 
►sion, unless the chest walls are thick, in which case 
o-ked dullness will be elicited, as the walls themselves 
give out some resonance, like the thigh, or the del- 
muscle. But where the chest walls are thin and the 
dd abundant, flatness, or absence of resonance, except 
lat is obtained out of the finger as a pleximeter and 
che^t walls, is the rule. Besides, there is also a 
*^^^ling of resistance to the finger on jmlpatory percjus- 
^Dn in. these cases. The upper line of the fluid, instead 
being perfectly level, is, according tcj some, curv(5d 
^^^mewhat like the letter S, forming what is Uimuid the 
^^Xirved line of Ellis. It is lowest in front, liighcjHt at 
^^e side, and averaged between the two jK^steriorly. 
T^liis line changes with ix>sition of the palifjiit nnUim 
XKtevented by adhesions- Over the coinpn^sw^l lung 




144 PHYSICAL DIAGNOSIS. 

there is dullness on percussion, but not infrequently 
under the clavicle on the side of effusion we obtain tym- 
panicity (Skodaic resonance). This occurs more fre- 
quently in front than behind. The true cause of this 
tjTiiixinicity was lirst explained by Skoda. The pul- 
monarj' vesicles being obliterated by compression, as 
well as the ultimate bronchial tubes, the compressed 
pulmonary j^riphery is gathered around a bundle of 
dilated bronchial tubes that form an irregular cavity, 
which yields tympanicity on percussion. There is ex- 
aggerated percussion resonance over the other lung, ow- 
ing to its being in a state of vicarious emphysema. It 
sometimes happens that tympanicity, or even cracked- 
pot I'esonance, may be obtained over the seat of effusion. 
Tliis is especially true in case of children. This is ow- 
ing to the fact that the force of the percussion blow ex- 
tends to the stomach, transverse colon or some neigh- 
boring viscus distended by air. Very gentle percus- 
sion, therefore, in children, is necessary to avoid tym- 
panicity. The cracked-pot sound, if obtained, would 
be due to concussion of air in some hollow viscus, 
and not to its forcible escape. 

Aiu'ici/Ifation. — In listening over the seat of the effu- 
sion the respiratory murmur is diminished or, generally, 
absent. This is due to the fact that the lung is pressed 
away from the site of effusion, which not only does not 
conduct the breath and voice sounds but interrupts 
them. The pleural cavity, containing fluid, acts like a 
partition. The thicker the partition the less distinctly 
does sound pass through it. Sometimes, however, owing 
to a string of adhesion, bronchial breathing may be 
telephoned to a spot somewhere over the site of effusion, 
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the effusion is not great, otherwise the bulk of fluid 
cannot be throwTi into vibration. It is heard most com- 
monly about the lower angle of the scapula, along the 
ui)i)er border of the fluid, when it is at that point. A 
thin stratum of encapsulated fluid may also be thrown 
into tremulous vibrations by the voice, thus causing 
a^gophony. 

Til I aliened Pleura. — It not infrequently happens that 
after effusion has disappeared the pleura remains 
thickened. Indeed it is of common occurrence to ex- 
amine patients with only thickened pleura without 
effusion. In these cases the thickened pleura also acts 
as an interrupter to the transmission of sound. The 
respiratory murmur, pectorophony (vocal resonance), 
and fremitus are also diminished, and percussion dull- 
ness is noticeable, in proportion to the thickening. A 
string of pleuritic adhesion, however, may transmit 
sound on the principle of a telephone. But extensive 
pleuritic thickening is a different condition, which acts 
rather as a diaphragm, or partition, than a telephone. 

Differential Diagnosis. — The diagnosis of idiopathic 
dry i)leurisy, from pleurodynia and intercostal neu- 
ralgia, has already been considered. The diagnosis be- 
tween acute pleurisy with effusion and acute lobar 
pneumonia is readily made, generally. In pleurisy 
with effusion there is interruption to the transmission 
of sound and the respiratory murmur, and the vocal 
resonance and fremitus over the affected part are di- 
minished or absent, but markedly increased in pneu- 
monia. The line of flatness or dullness in pleurisy often 
changes with position of the patient, but never in pneu- 
monia. In cancer of the lung there are signs of consoli- 
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on, usually at the upper and front part of the lung 

increased conducting power, the dullness often 

ding across the median line, owing to cancerous 

^^l^rgement of mediastinal glands. In pleurisy with 

^ff Vision, the affection is at the lower part of the thorax 

posteriorly, with interruption to transmission of sound 

^^^ consequent diminution or absence of respiratory 

^liirmur and fremitus. The line of dullness in cancer 

^o^s not change with position of the patient. In phthi- 

SIS xv-^ also have signs of consolidation and increased con- 

^^^"tion power of lung tissue, instead of the interrup- 

"*^^0. of transmission of sound, as in pleurisy. In old 

^^^-^^s of pleuritic effusion and compressed lung it is 

^^-^y carelessness should the physician confine his ex- 

^^-•^ixiation to the top of the lung and omit the lower 

P^-XTt of the thorax. Thoracic aneurism has been mis- 

f or pleurisy with effusion, but such cases are very 

(see Aneurism). 

-^Jlydatid disease of the lungs may be mistaken for 

■^^^titrisy with effusion. Such a case has aready been 

^^[^'O-ded to (see Hydatid Disease of the Lungs, p. 109). 

^^i« were signs of effusion in the upper part of the 

t pleural cavity. The location excited suspicion, 

It^leurisy usually affects the lower part of the thorax. 

^*^^er the microscope some of the aspirated fluid showed 

^^^^ presence of hooklets and scolices. In any case of 

^^X:tbt the hypodermic syringe may be used to test the 

^"^^eence or absence of fluid. 

iThe differentiation of pleurisy with effusion from 
J^^^iargement of the liver and spleen is sometimes 

^Xbe upper limits of the liver have been already given, 
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U'ing the same as the lower limits of the right long 
Miul i>leura. The lower limits of the liver correspond 
to the free margrin of the ribs in the right hypochon- 
Uriuc r^on, the tenth interspace on the right axil- 
lary line, and the eleventh rib on the scapular line, be- 
low which it is lost ia the dorsal muscles. 

The liver usually enlarges downward, but sometimes 
upward, especially, according to Xieiheyer, in case of 
abscess or hydiitid disease. If the case be one of simple 
t^nlargement of the liver upward, the line of i)ercussion 
dullness will extend up higher in front than behind, 
the organ asivnds and descends during respiration, the 
rtvspii'atory sounds ix)steriorly though feeble, are not, 
rt^H'oixUng to Da Costa, entirely absent, and the heart, 
i( *Uspla(*ed at all, is pushed upward. The signs do 
u<.>t (hange w ith ix)sition of the patient, as they often 
iUi.»t always) do in pleurisy with effusion. In the latter 
diNCHst\ occurring on the right side, the liver may be 
pu^ilu^l down, giving dullness on percussion below the 
iitK4. Hut, with the patient in the sitting or standing 
[H>nitic>u, the line of dullness will extend up as high 
|)^»rtluru>rly as in front, and the liver does not move 
up and down during respiration, but it is permanently 
di^piw-i^iinl. Moreover, a small yielding interval may 
l^^ u.^iiiillv ft^lt between the lower border of the ribs and 
tiu'iiaal livtu* that has been pushed down by fluid, 
w lu um:i m> such space exists in case of enlargement of 
\\u- li\ vi di»\\ award. 

VvsxUvlia^ lu N iemeyer, the normal dullness of the 
i'\ V II I . iK»ia iho upper margin of the eleventh rib, 
.'v. ... .!»v^ i\ilhuN liut^ to the ninth rib; anteriorly to 
: liu vLiawa i\v»ia iho autt^rior end of the eleventh rib 
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^ the nipple; but posteriorly it cannot be defined from 
^^ dullness of the left kidney, but its greatest thick- 
ness from before back, is about two inches. The spleen 
'^s^tia.lly enlarges downward and forward, and then 
^^y be felt below the ribs in the abdominal cavity. 
^^"fc according to Niemeyer and others it may extend 
^X> "v\^3xd, rarely higher than the fifth rib, \\dthout going 
^l<^"w the margin of the ribs at all, even in cases of de- 
enlargement. Intestines distended with gas, and 
like, push it upward and backward as in typhus, 
if it enlarges upward, as in intermittent fever, it 
'^nds toward the axilla. The heart is pushed up- 
L, and not sideways, the latter usually being the 
in large pleuritic effusion. The enlarged spleen 
"v^es up and down perceptibly during respiration, 
level of dullness changing an inch sometimes 
respiratory percussion, accordingly as percussion 
~urs at the end of a full inspiration or expira- 
The area of dullness is less when the patient 
J^ on the right side in enlarged spleen, but it does 
'^ otherwise change with position of the patient 
is often (not always) the case in pleuritic effu- 
In enlarged spleen, the respiratory sounds are 
'^^^ble over the part, but, according to Da Costa, the 
^^cal vibrations are mostly unimpaired, whereas they 
usually absent in effusion. The rational signs of 
le case and previous history, with reference to pleii- 
^^sy, intermittent fever, and the like, will aid in arriving 
^t a correct diagnosis. Lastly the liypoderTiiic; syringe 
luay be used to test the i)resence or al)sen(Hj of fluid in 
the pleural cavity. Extensive plastic; fadliesi vej ])lf^iirisy 
without effusion would, among othfM- points of differ- 
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ence, cause no fullness of the chest- walls, like enlarged 
liver or spleen, and might even produce contraction. 

In case of effusion into the pleural cavity it may be- 
come necessary to perform the operation of paracen- 
tesis thoracis (thoracentesis, tapping, or aspirating the 
chest). This is best done by means of Potain's aspira- 
tor, an improvement, perhaps, on Dieulafoy's instru- 
ment. I have had a guard, regulated by a screw, fitted 
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Fig. 16.— Potain's Aspirator, and Needle with Movable Ghiard O. 

to the needles used by myself. By this means the 
needle cannot accidentally penetrate any deeper than 
is necessary to draw off the fluid. 

Where shall we puncture ? According to Bow- 
ditch, find the inferior limit of the sound lung be- 
hind and tap two inches higher than this on the 
pleuritic side, at a point in a line let fall perpen- 
dicularly from the (inferior) angle of the scapula. 
Push in the intercostal space here with the point of 
the finger, and plunge in the needle quickly and firmly 
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at "fclie depressed part, in order to get through, false 
^'^^irilDranes. H no fluid be obtained here, puncture a 
litt:!^ higher up and further toward the axillary line. 
BoA?v-ditch's point of puncture has the advantage over all 
^tli^ixs of allowing the pleural sac to be entered at the 
^"^ost: dependent ix)int, with less risk of perforating the 
di^^X>lragni and causing peritonitis, though it possesses 
thi^ <3isadvantage of obliging the patient to be in a sit- 
^i^^S* posture, if that be any, instead of the recumbent, 
^"^x^xng the operation. 

^P*xaentzel, of Berlin, prefers a point half way between 
tlx^ onammillary and axillary lines in the fifth interspace 
^-*^ 'fche left side, and in the fourth on the right, the pa- 
^^^■^^t being in the recumbent position. Aufrecht, of Mag- 
/■^ fc> "urg, prefers a point on the axillary line in the fourth 
^^^'^rspace on both sides, the patient being recumbent, 
^-^^fccturing the diaphragm with resulting fatal peri- 
^-•^^itis has occurred in this operation by penetrating 
^^"^ chest- walls too low down. In general, the puncture 



^-^^uld be made on the axillary line, between the fifth 



sixth ribs on the left side, and between the fourth 

fifth ribs on the right side to avoid the liver. 

^ what cases, speaking of adults, shall the operation 

^^ performed, and how much fluid be withdrawn? Ac- 

^^:>rding to Anstie (Reynold's System of Medicine) it 

^^ould be done (1) in all cases where the fluid fills one 

i>leura and begins to compress the other lung; (2) in 

^11 double pleurisies where the total fiuid would about 

*ill one pleural cavity; (3) in all cases of large amount 

oi effusion where there have been one or more fits of 

Orthopnoea; (4) in all cases where the fiuid is purulent, 

Hud (5) in all cases where fiuid, occupying at least half 
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of a pleural cavity, has existed for a month and shows 
no signs of l>eing absorbed. 

Neither Bowditch, Murchison, nor Anstie recommend 
TO withdraw all the fluid, but only so much as will 
sul>stantially i-elieve the mechanical distress caused by 
pressure. In most cases that is all that is necessary to 
excite the natural process of absorption. They all stop 
the withdrawal of fluid the moment the patient begins 
to complain of constricting pain in the chest or epigas- - 
trium. 

Fraentzel, of Berlin, oj)erates usually when the fluid, 
reaches up to the tliiixl rib, and oedema of the other lung: 
is threatened. lie takes out about fifty ounces of fluid, 
and ivpeats the oi>eration in three to five days when . 
UiHVssjiry. 

Aufivcht recommends (1) that a trial puncture by 
Pnnaz's syringe be made before operating. The ordi- 
narv hypodermic syringe with a perfectly fitting piston 
an<l oai'efully adjusted long needle (disinfected) is 
sulftoiout. (2) If there is reason to believe that less than 
fortv-live ounces of fluid will be discharged, the opera- 
tion luul better be usually left undone. (3) Not more 
than eighty ounces of fluid should be evacuated. (4) 
The thoracentesis should not be repeated unless a vital 
iTidicfttion demand it. (5) The operation of drawing 

f vsiVt of the fluid should be performed in all cases 

r '• hiTce ffffii^^ious as soon as the patient is seen, irre- 

^^;^f (\i th<^ dogn^e of temperature. Other authors 

A^ - - prf* th^ fl'^^i^^ '^^ *^^^ earlier date than any of those 
■ -mh <^0 not hesitate to withdraw it all. 
.Mui'^X'*^^^^'^ q>yotliorax) a permanent drain- 
. ..,v.^..X •fftT'i^^tUHl to pi'event its dropping into 
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pleural cavity, promises better results than repeated 

^L-^X^iration. The tube may be introduced through a 

opening as low down as the seventh intercostal 

ice on the axillary line, whereas the trocar (needle) 

^ti-ould not be pushed into the pleural cavity lower down 

"tlxan already mentioned. 

HYDROTHORAX. 

Hydrothorax is a dropsical and non-inflammatory 
affection, in which there is fluid in both pleural cavities. 
-f "t is the result of a serous transudation and not of an 
-^^^^fiammatory exudation, and is usually associated with 
S^rx^ral dropsy from some cause. Hydroperitoneum 
^^<i hydro-pericardium may exist at the same time. The 
^^^S^sical signs are similar to those of pleurisy with eflfu- 
®"*^^^>a, the later being generally unilateral, however, and 
y"^3rothorax bilateral. For this reason the heart is not 
^^^iceably displaced in hydrothorax, unless it be pushed 
^^Avn. Hydrothorax is, of course, unattended by fric- 



ti 



^^n sounds. 

EMPYEMA. 

Empyema, pyothorax, or suppurative pleurisy, is a 
disease characterized by pus in the pleural cavity. It 
^ay be due to traumatism, or an abscess opening into 
the pleural cavity from the liver, abdomen, the chest 
Walls, or the lung. When it occurs without any of 
these causes it is probably due to some constitutional 
vice or to exhaustion of vitality. But why pleuritis 
should sometimes result in sero-flbrinous, and at other 
times in purulent effusion, is not exactly known. 

The physical signs are almost identical with those of 
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pleurisy with non-purulent effusion. There is usii^^VrVi 
more emaciation in empyema, and the signs genera>^^^. 
are more grave. But the only means of making a po!^^^^;^^ 
tive diagnosis is by withdrawing some of the fluid wi^^^^^^ 
the hypodermic syringe, or other aspirating instrumenr 

HEMOTHORAX. 

Hsemothorax, or blood in the pleural cavity, ma 
be due to traumatic causes, or it may result from cance 
of the pleura or rupture of aneurism into the pleu 
sac. Very rarely it is caused by the withdrawal o 
fluid from the pleural cavity, causing rupture of vessels^^ 
by the sudden removal of the pressure to which the 
had become accustomed. Wounding the intercostal 
arteiy by the aspirating needle may sometimes produce 
it. The physical signs of blood in the pleural cavity 
are similar to those of pleurisy with eflfusion. Neither 
in hydrothorax nor hsemothorax are there friction 
sounds. The former is usually bilateral, hsemothorax 
unilateral. In hsemothorax, also, the symptoms are 
sudden and urgent, whereas hydrothorax is always in* — 
sidious. 

PNEUMOTHORAX. 

Pneumothorax is a disease in which there is air in 
the pleural cavity. Generally it is unilateral. It may 
be due to traumatic causes, such as penetrating wounds 
of the thorax, injury to a lung from the end of a fract- 
ured rib, and the like. Or it may be due to openings 
into the pleural cavity from rupture or ulceration of 
the stomach or cpsophagus, and from the lungs in the 
(*ourse of empyema, abscess, or hydatid disease. Ac- i 
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oox-ding to Walshe, however, ninety per cent, of all 
<^ases of pneumothorax are caused by the escape of air 
f r-oin the lungs into the pleural cavity, due to breaking 
doAvn of tubercle. It is very doubtful if gas ever orig- 
^■^"^a^tes spontaneously in a closed pleural cavity. The 
Pliysical signs are as follows: 

^Tispection.^ Dyspnoea and anxious countenance are 

^six^Uy noticeable. Sometimes there is more or less 

^yaoaosis. Bulging and want of respiratory movement 

^■'^ "the affected side with displacement of the heart in 

*'^^ opposite direction, are marked in proportion to the 

^^^Ciunt of air in the pleural cavity. Respiratory 

^^^^"vements on the unaffected side are exaggerated. If 

^^ opening be valvular, so that air enters the pleural 

^^^^ without escaping, the dyspnoea becomes extreme, 

^^^ all the signs are marked. 

Palpation. — The vocal fremitus is diminished or ab- 
^^Ht, according to the amount of air in the pleural cav- 
^t^y. The heart may be felt displaced and beating 
^^pidly. 

Percussion. — Over the affected side there is tympani- 
tic resonance on percussion. The pitch will be high or 
low according to the volume of air in the pleural cav- 
ity and the tension of the chest walls. Over the other 
lung, exaggerated resonance is due to the extra work it 
is doing, and the state of vicarious emphysema. 

Auscultation. — The respiratory mui-mur over the 
affected side is usually diminished or absent, unless 
there are string-like adhesions. 

The vocal resonance is also diminished, and some- 
times, according to Walshe, has a metallic (amphoric) 
quality. 
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The tympanicity on percussion at once distinguishes 
it from fluid in the pleural cavity from any cause. The 
diagnosis of pneumothorax from emphysema, has al 
ready been considered. (See Emphysema.) 

PN EUMO-H YDROTHORAX. 

Pneumo-hydrothorax, or hydro-pneumothorax, a. 
the name indicates, signifies air and fluid both in th. 
pleural cavity. According to some authors, the flui* 
is always purulent, and they describe it as pneumc 
pyothorax, or pyo-pneumothorax. 

As pneumothorax is always followed by inflammai 
tion and effusion into the pleural cavity within a te^ 
hours, or a day or two at most, the etiology of one die 
ease applies also to the other. 

Insjyection, — Dyspncra and anxious countenance 
with bulging and want of respiratory movement of th- 
affected side and displacement of the heart, may b* 
noticed, as in pneumothorax or pleurisy with effusion 
If the opening into the pleural cavity be valvular, sc 
that air enters more readily than it escapes, the signi 
are more marked. This may occur at different timei 
in the course of the disease. 

Palpation. — The vocal fremitus is diminished or ab 
sent on the affected side. The heart may be felt out o: 
its noiTQal position. 

Percussion, —Above the level of the fluid the note h 
tympanitic, as in pneumothorax. Over the fluid ther« 
is marked dullness or flatness, as in pleurisy witl 
effusion or hydrothorax. Not infrequently about th( 
union of the two there is amphoric (jug, metallic) res- 
onance on percussion. The line of dullness or flat 
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the dropping of fluid from above into the fluid below. 
It may be possible that in such a large cavity as is usu- 
ally represented, fluid may have sufficient distance to 
fall to produce the sound; but even here it is more 
probably due to the bursting of bubbles formed by in- 
spiration, or by shaking the patient. The distinctive 
sign of the disease, and one which prevents its being 
mistaken for any other, is the splashing sound of the 
fluid in the cavity heard on succussion. It is impos- 
sible to obtain this sound in simple pleurisy with effu- 
sion, since there is no air in the cavity, and hence the 
fluid there cannot be shaken any more than it could be 
in a bottle, or other vessel, filled up to the cork. In 
all suspected cases, succussion should be tried. 



CHAPTER V. 

ouiiiiix^^:^-.^ of adventitious sounds, and of the changes in the nor- 
™^^^ xespiratory murmur and vocal resonance produced by 



-^^^^^^E?*^ TITI0U8 SOUNDS, as previously stated, are wholly 
new a-xx<3. abnormal sounds produced by disease, and are 
not rt^ <:>dified normal sounds. They have been variously 
^^^^<3 and arranged by different authors, but for 
simi>Xi.<3ity as well as convenience they may be classified 
into a^X^) rales orrhonchi, (2) friction sounds, and (3) 
splasl:^5jjg sounds. 

I. KIles. 

^s, or rhonchi (rattles), have also been grouped 
'^^ntly by different authors, but they may be re- 
to three varieties: (1) dry, (2) moist, and (3) in- 
"•^^^^•^ninate. Each of these varieties will now be con- 
®^ ^^^^d separately. 

1. Dry RIles. 

^^^re may be many varieties of dry rales, but two 
^Xifficient to include them all: (1) the sonorous and 
(2) til^g gi^jiiant. 




'^^lorous Hdles are snoring, low-pitched, dry rales, 

3 on inspiration, expiration, or both. They may 

^^ ^^^Toduced in the larynx, trachea, or larger bronchi. 

^^ tihe larynx they may be caused by spasm of the 

® ^^fctas, as observed in laryngismus stridulus, croup, and 
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whooping-cough, growths within the larynx, and press- 
ure on the recurrent laryngeal nerve from aneurism or 
other tumor. In the trachea they may be due to press- 
ure without fi-om some tumor, aneurism for example, 
or growths within, as polypi, or oedema, inflammatory 
exudation, or constriction due to old cicatrices and 
the like. Such niles are termed stridor, and the breath- 
ing is said to be stridulous. If the pressure, or ob- 
struction, or constriction, he sufficiently marked, sibi- 
lant as well as sonorous rales may be produced in these 
localities. These rales made in the larynx or trachea 
are, however, conducted all over the chest usually, and. 
should be differentiated by means of the stethoscope ^ 
an easv matter, as thev are much louder at the site o: 
their production than elsewhere Sonorous rales 
made in the larger bronchi from narrowing of thei: 
calibre by external pressure from some tumor, strict 
WW due to old inflammation, spasm of the muscula^====^^^^^ 
couts, or tumefaction of the lining mucous membrane 
or rise (he vibration of viscid mucus within the tubes 
Thost^ ral(\s are generally transient, and change o] 
roii^'hliin;. Yqy this reason, it w^ould appear that ihey^ 
aro luoit^ fr(Hpiently due to varjdng spasm or vibrating' 
imiiiis that is removed by coughing. Where the cause 
i^ [H^nuuiuMit, the rales are few in number, and often 
t liah.m^iibU\ though less so, showing that even in these 
I ,invi, s iUraliiig mucus, from localized irritation, is often 
(u im[K»iiaut factor. Both sonorous and sibilant r&les 
lu- hi-aid, oMpocially in the early or dry stage of bron- 
. Kill'. lUvl iu hpasniodic asthma. In the latter disease 
th* .\ uv nl.'^o^iouu>iiiiu\ssaid to be me^ving and chirping. 
>, i (■.,. /i/.\.v ai-^^ hi^h pitched, whistling, dry rSJes, 
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//^^i on inspiration, expiration, or both. As already 
^^^ked, they may be made in the larynx or trachea, 
*he calibre be diminished sufficiently. For the same 
^soa they may also be made in the larger bronchi, 
^lally, however, they are made in the smaller bronchi. 
*'6 causes of their production are the same as for the 



»oe, 



'orous or snoring rale,s, and, like them, are heard es- 



' ^^.-fioDOTOUS and Sibilant R&les. 5>(», tiuiiorous Kolea; SbA. Sibilant R&les. 

^*^*eny in the dry stage of bronchitis, and in an attack 
^.athma. They are also changeable, being heitrd 
*■« distinctly now in one place and then in another. 

2. Moist RIles. 

^liese may occur in the larynx, trachea, bronchi, air- 

^Is, or in the plenial cavities. Lsu'jTigeal and tniclieal 

^^s may also be moist as well as diy. Moist tracheal 

^l^s occurring just before death, as they often do, ai-e 
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rommonly called death rattles. These rales may also 
be heard over the chest, and their locality should be 
differentiated by means of the stethoscope. In cases 
where rales of any kind are heard over the chest, the 
patient should be directed to clear the throat, so as to 
get lid, if possible, of any laryngeal or tracheal rales 
that might exist. 

Many varieties of moist rales occurring in the bron- 
chi are described by various author, but three are suffi- 
cient to includa them all: (1) mucous, (2) submucous, 
and (3) subcrepitant. 

Mucous rales are large, moist, bubbling rales made 
in the larger bronchi, and are heard both on inspira- 
tion and expiration, since the tidal air acts on the fluid 
in the tubes both on entering and leaving them. These 
rales are usually attended with expectoration, and they 
change about on coughing. Fluid of any sort in the 
larger bronchial tubes will give rise to mucous rales, 
whether it be mucus, blood, or pus. We therefore find 
them in such diseases as bronchitis, unless the secretion 
be very scant, certain cases of pulmonary hemorrhage, 
abscess, and pulmonary consumption. In general bron- 
chitis the rales are bilateral, but usually few in number. 
If not heard at all on first listening, they may be de- 
veloped by coughing. In other diseases where the 
bronchitis would be local, the rales would also be lo- 
calized. 

Submucous rales are moist, bubbling rales, rather 
smaller than the mucous, and are made in the medium- 
sized bronchi. They are also heard both on inspiration 
and expiration, are attended with expectoration, and 
are changed by coughing. They are produced in the 
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?s€i.Tne way, and are due to the same causes, as the mu- 
oot:is rales (see fig. 8, p. 38). 

^vbcrepitant rdles^ or muco-crepitant ralesi, are the 

fixx^st moist bronchial rales, and are made in the finer 

^'^x.ltimate) bronchial tubes, chiefly on inspiration, and are 

-■^^^"t as easily changed as the mucous and submucous 

^y coughing. This is accounted for by the fact that in- 

®Pira,tion is a greater force than expiration, as affecting 

"t^lie finer tubes and air-cells. Hence the mucus in these 

^<^caXities is overcome with greater force on inspiration 

^^a^xx expiration, and the subcrepitant rales are conse- 

^^^ntly produced on inspiration rather than expira- 

^^^O.. They may be, and often are, entirely wanting 

^"^x^ing expiration. Instead of being caused by the 

^^Xrsting of very fine bubbles, these rales are sometimes 

^^xxsed by the forcible separation of agglutinated tube 

^^^lls, and then they are invariably heard only on in- 

^X>iration. In capiUary bronchitis they are heard on 

^^th sides, usually posteriorly and low down. In pul- 

^^onary oedema they are also sometimes heard as the 

Serous fluid enters the tubes (see (Edema). The rale 

^Iso occurs in the third stage of lobar pneumonia, due 

^ secondary local bronchitis and liquefying exudation. 

in pulmonary hemorrhage from any cause these rales 

are produced if blood enters the finer tubes, and hence 

are often heard in hemorrhagic infarction. Pus in 

these finer tubes also gives rise to it, whether the pus 

be due to purulent bronchitis, rupture of an abscess, 

or perforation from empyema. This rale is also the 

adventitious sound usiially heard in the first stage of 

phthisis, although it may evidently occur in any stage. 

Crepitant rdles are made in the air-cells, and are the 
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only vesicular rales that exist. They are very fine, 
uniforni, crackling rales, heard only at the (tip) end of 
inspiration, and are unchanged by coughing. They 
are caused by the forcible separation of agglutinated 
cell walls, as in the first stage of lobar pneumonia, or^. 
agitation of thin fiuid in the air-cells, as in pulmonary 
crdenia. They are heard also in the third or resolving-^^5 
stage of lobar imeumonia, where it is known as the^ 
rfile redux, or rale that has returned, or come back. ^ 
The crepitant rale, then, and not the subcrepitant, 
is so often erroneously stated, is the rale redux, or re- 
turned rale. The subcrepitant rale is not a part o 
the physical signs of any stage of pneumonia but the 
tliird, in which it has not come back, but is heard for 
tlie first t\mi\ The crepitant rale, however, which was 
heard in the first stage, and lost in the second after the 
air-cells had become obliterated, now comes back, or is — - 
redux, in the third stage. The crepitant rales heard 
in pulmonary oedema are louder and more liquid iiL 
quality than those of i)neumonia. The crepitant rale 
may also be heard in pulmonary consumption in any^ 
stage, if the conditions for its production exist, and 
other adventitious sounds, usually present, are not 
so loud as to obscure it. 

MucothH (^lf('l\ — A single fine, high-pitched moist 
click that is usually unchanged by cough, may be heard 

at or near the end of inspiration over incomplete consol- 
idation in the first stage of plitliisis. As Loomis says, 
it sounds like an isolated subcrepitant rale. When it is 
really of mucous origin, it is no doubt due to the sud- 
den passage of air through a fine bronchial tube ob- 
structed by pressure without, due to tubercle, for in- 
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^nce, or viscid mucus within. It is a very important 
ventitious sound in the commencement of pulmo- 
^:try consumption. But may it not sometimes also be 
pleuritic origin? 
Gurgles are moist, bubbling rales made in a cavity, 
^:iid are large or small, or low and high pitched, accord- 
Liing to the size of the cavity and amount of consolidated 
tissue intervening. They are made either during in- 
3)iration or expiration, but inasmuch as the air usu- 
lly enters a cavity with more force than it leaves, gur- 
les are consequently apt to be louder on inspiration 
^fclian expiration. Sometimes they are heard only on 
inspiration. Moreover, during inspiration, the direc- 
^t::ion of the current is toward the ear of the listener, in- 
stead of from it, as in expiration. If the cavity be full 
of fluid there may be no gurgles. None will be heard, 
^so, if the cavity be empty, or if the opening into it be 
«uch as to prevent fluid from being agitated by the air 
<jntering or leaving it. If the opening into the cavity 
T)ecomes stopped with a plug of viscid mucus, a clot 
of blood, or other material, gurgles which were heard 
before now immediately cease. On coughing and re- 
moving the obstruction they at once return. (See col- 
ored plate showing cavity.) 

Metallic Tinkle^ or Amphoric TinJcle, — If the cavity, 
whether it be pulmonary or intra-pleural, have hard, 
smooth, walls, and be of sufficient size to act as a reso- 
nant chamber, in other words, if it be an amphoric cav- 
ity, and if it contain a small amount of viscid fluid 
with the tube opening under it or into it, so as to pro- 
duce explosion of bubbles, metallic, or amphoric tinkle 
is apt to result. Or it may be i)roduced by the vibra- 
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tion of viscid mucus. It is usually heard most dis- 
tinctly on inspiration, like ordinary gurgles, and is not 
constant. It often disappears on coughing, or it may 
be develoj^ed by coughing. According to Walshe, sue] 
adventitious sound need not be situated in the cavity^^^; ^^ 
at all, if it be near enough so that the sound shall b( 
echoed in tlie cavity. Metallic tinkle is also sometimes 
produced by speaking or coughing. It is probably^:;^^ 
never due to dropping of fluid in a pulmonary cavity, 
since there could hardly be distance enough for it t< 
fall with sound sufficiently distinct to be heard. Evei 
in pneumo-hydrothorax, metallic tinkle may be re- 
garded as a musical rale of amphoric quality, produ^ 
by the bursting of bubbles rather than the dropping 
of fluid. For that reason it has been classified witl 
the moist nlles. 

Intra-plr fired Jfoist If dies. — Pleuritic friction sounds — 
are easil y distinguished from other adventitious sounds ;_ -^ ' 
but occasionally we hear sounds, evidently of intra- "-^ 
pleural origin, that exactly imitate moist bronchial or^ 
vesicular I'ales. Some authors go so far as to say that- 
the cre2)itant, as well as the subcrepitant rale, is al- 
ways iiiti'a-plearal. In the same way other intra- 
pleural a(lv(»ntitious sounds, resembling mucous and- 
submucous rales, are sometimes heard, so that, as Da- 
Costa says, no human ear can tell the difference by th^ 
quality alone. How are we to distinguish betweent 
them? This subject has already been alluded to (see 
Bronchitis). If the rales ai'e localized, unilateral^ 
unchanged by coughing, perii)lieral and superficial, 
and unattended with exi)ect oration, they are usually 
intra-pleural. If, on the other hand, they are bilateral, 
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- T^ianged by cough, attended with more or less expect o- 
•^mtion, deep-seated, and generally distributed over the 

- Tkiest, they are almost surely bronchial. But how can 
i-^v^e distinguish the crepitant rale made in the air-cells 
E'3'om the intra-pleural crepitation? Sometimes it is 
flifficult or even impossible. This, however, does not 
r:iLecessarily make the two identical any more, for in- 
stance, than it makes thoracic aneurism and pleurisy 
"with effusion identical, because one has been mistaken 
iCor the other until post-mortem examination revealed 
^lie true state of the case. In pulmonary oedema we 
3iave the crepitant rale bilateral and low down poste- 
riorly. There is also watery expectoration and the 

<;ause of oedema (see (Edema). Intra-pleural crepitation 
is rarely bilateral, and then is unattended with expec- 
toration, unless there be complication. In the first and 
third stages of lobar pneumonia it is more difflcuit to 
say that the rale is not intra-pleural. Even in these 
cases the rale sometimes follows the outline of the 
lobe too closely to say that it is always intra-pleural. 

Intm-pleural moist rales do not require actual in- 
flammation of the pleurae for their production. Per- 
verted nutrition of the membrane from any cause may 
give rise to a viscid, glutinous secretion, instead of the 
normal lubricating material, so that the plenrse, in- 
stead of gliding noiselessly on each other during respi- 
ration, will produce sounds which, as already stated, 
may be, and often are, identical in quality with vesicu- 
lar, bronchial, tracheal, or laryngeal moist rftles. 
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8. IXDETERMITiATE RIlES. 

Indeteraiinate rales include all other rales not em- 
braced in the foregoing classes and varieties. They ar 
crackling and crumpling sounds, partly moist an 
partly dry, produced on inspiration or expiration, o 
both, and it is imjiossible to determine with certainty;^^ 
whether they are of intra-pleural, pulmonary, or bron- 
chial origin. Flint states that they are found usually.^^ 
early in phthisis. They may be heard during an 
stage, but particularly, perhaps, after the disease ha 
advanced sufficiently to give rise to broken-down tissu 
and complicated pathological conditions. The follow- 
ing table in regard to rales may be of use: 





Rales or 
Rhoiichi. -< 
3 classes. 



1. I3ry RAles. 



'^Stridor— produced in the Larynx. 
I Sonorous— produced in the Larg( 
Bronchi. 
Sibilant — produced in the Small 
1^ Bronchi. 

" Laryngeal — produced in theLarynx.^ 

Tracheal— produced in the Trachea^ 

Mucous — produced in the Larger 
Bronchi. 

Submucous — produced in the Medi — 
um Sized Bronchi. 

Suberepitant — produced in t h ^ 
Small Bronchi. 

Crei)itant — produced in the Air-ceU^ 
or vesicles. 

Mucous Click — produced in a SnialL 
Bronchus. 

Gurgles — produced in Cavities (pul- 
monary). 

jMetallic (amphoric) Tinkle — pro- 
duced in Cavities 

Interpleural moist r^les which may 
simulate any of the above moist 
rales. 



r Partly moist, partly dry, crackling 
8. Indetermi- J and crumpling sounds, whose 

nate Rales, "j exact origin and mode of pro- 
[ duction are unknown. 



2. Moist RAles. 
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containing air and fluid. It is usually, howev^^^ 
pathognomonic of pneumo-hydro (or pyo) thorax. 

CHANGES IN THE RESPIRATORY MURMUR. 

I. Changes of Intensity. 

The sound of the respiratory murmur, as well as cC^ 
the voice, arrives at the chest walls in health, firsi 
through convection along the tubes, and secondly, 
fraction (diffusion) in the air-cells. But for this refract - 
ing power of the healthy lungs, due to the presence o:^ 
the air-cells, the intensity of the respiratory inurmuw 
and of the voice sounds would be greatly increased, as 
occurs in solidification. On the other hand, the sounds 
would be diminished or absent, according to the amount 
of obstruction in the tubes to convection, increased re- 
fraction, as in emphysema, and interruption, as in pleu- 
ritic thickening or effusion. 

We see, then, that these, as well as other sounds on 
their way to the chest walls, may, according to the con- 
ditions present, be subjected to (1) convection, (2) ob- 
struction, (8) refraction (diffusion), (4) conduction, and 
(5) interruption. On the chest walls, or along strings 
of adhesion, they may be transmitted, or extended. 

In health, then, when convection along the tubes is 
l)erfect, and there is only normal refraction (diffusion) 
in the air-cells, we hear the normal respiratory murmur, 
which will be laryngeal, tracheal, bronchial, vesiculo- 
bronchial, or vesicular, according to the locality. 

The intensity of this murmur will be weakened or 
suppressed (also termed diminished or absent) ; (1) in 
proportion to obstruction to convection in the tubes, 
either from growths, mucus, pus, blood, or other ob- 
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sta<3les within, or stricture, from old inflammation or 
coxinpression of the tubes from aneurism, cancer, hyda- 
tiiis, or some other cause; (2) increased refracting (dif- 
f rising) power in the lungs, due to dilatation of the air- 
^^Us, as in chronic general emphysema ; or (3) inter- 
^^^X>"tion from pleuritic thickening or effusion. Second- 
, it would be modified also by interference with 
proi)er expansion of the lungs and chest walls from 
, pleuritic adhesions, and deformities, 
e intensity may be slightly increased (exaggerated) 
two ways. First, without any change in quality or 
"*^-*^^^^thm, as when one lung or part of a lung is tempo- 
ily mcariously emphysematous from doing extra 
rk, owing to crippling of the other lung or part of a 
"^fcg. It is simply louder than normal, and is sometimes 
^^ined hyper-vesicular or supplementary. It differs 
mewhat from puerile breathing, which is heard in 
ildren under the age of puberty, whose lungs are not 
"^veloped in proportion to their bronchial tubes. Both 
loud (rude), but the puerile respiratory murmur 
more of a bronchial element in it. Neither are 
^^^ecessarily harsh (rough), this quality dex)ending on 
^^lie roughness of the mucous membrane lining the 
^i^^aiger bronchial tubes, and caused by the friction of 
"the tidal air 

Secondly, it may be slightly increased (exaggerated), 
"vdth change in the quality and rhythm, as seen in the 
^esiculo-bronchial breathing, due to incomplete consol- 
idation with corresi)onding increase of conduction, and 
diminution of refraction, in the lungs, owing to oblit- 
eration, in part, of some air-cells ; as seen in the first 
stage of phthisis pulmonalis. 
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The intensity of the murmur will be markedly iir::^ 
creased if refraction is replaced by conduction ; in othen ^ 
words, if the air-cells are replaced by solidified lun^s 
tissue, as occurs, for instance, in the second stage ot:^ 
lobar pneumonia, which offers a homogeneous mediumzi 
for the conduction of sound. 

XL Rhythm. 

Prolonged expiration and divided respiration are the 
two principal changes in the rhythm. In the norma? 
vesicular respiratory murmur, inspiration is about four 
times longer than expiration, and the two are continu- 
ous. Moreover, expiration is lower in pitch than in- 
spiration. Now, in a paroxysm of asthma, and in 
chronic emphysema, the expiration is prolonged, but 
is not usually (^hanged in pitch or quality. In a par- 
oxysm of asthma the expiration is not only prolonged, 
but inspiration is much shortened by being deferred, 
that is to say, it is not heard in the commencement. 
The rhythm in such a paroxysm is just the reverse of 
what it is in health, that is to say, expiration is four 
times longer than inspiration, or even longer. In em- 
physema, expiiTition is also prolonged and inspiration 
deferred, but it is never observed that expiration is 
four times longer than inspiration, unless there be 
also marked obstruction to the exit of air from the 
presence of mucus, or other cause. In bronchitis, also, 
(»x])iration is prolonged in proportion to the obstruction 
Iroin mucus, especially in capillary bronchitis; but the 
rt^sjuratory murmur is not otherwise changed, unless 
in some cases it may become harsh or rough (see 
(Miaiiges in Quality). In asthma and bronchitis, the 
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^>c j>xratioii is prolonged, because of obstruction to the 
egress of air, either from spasm of the muscular coats 
^f "fclae tubes, or mucus within the tubes, or tumefaction 
^f "the bronchial mucous membrane. In general em- 
P-t^y^sema, on the other hand, expiration is prolonged 
^^^ ^iccount of the rigid dilatation of the thorax, caused 
^y loss of resiliency of lung tissue, rigidity of the cos- 
^^1- <5artilages, and crippling of the diaphragm, leaving 
""-^^ muscular coats of the bronchial tubes to perform 
^■^^ act. If obstruction in the tubes, due to co-existing 
■^^^^nchitis, also is well marked, the expiration will be 
more prolonged, but usually the expiration of em- 
^sema is not so much prolonged as to be four times 
length of inspiration, as in a paroxysm of asthma, 
ere obstruction is marked on account of spasm as 
^^U as mucus and tumefaction. The reason for pro- 
nged expiration in such cases has already been fully 
lained (see Asthma). 
In consolidation of lung tissue, expiration is also 
belonged, but the murmur in these cases differs from 
ose just mentioned by having the pitch always raised, 
n account of its passing from one medium to a denser 
^^^edium, with shorter vibrations and the quality 
^^hanged. Instead of being blowing in quality, it is 
>:nore or less tubular. The prolongation is not due so 
>nuch to the crippling of the expiratory forces, or to 
obstruction to the egress of air, as it is to the fact that 
the incompletely or completely solidilied lung tissue. 
Toeing a better conducting medium, enabh^s one to lu^ar 
the murmur more distinctly and for a grc^atcu' length 
of time. 
The respiratory murmur may b(^ dividend — that is. 
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1 he iibspiration and expiration may not be continnou 
1'his w usually, if not always, due to consolidation to 
<*ertain degree. In case of incomplete consolidatioi 
iusi)iration and expiration are not continuous, by insp 




i-iition being unfinished. The gap between the two w^Ezzmill 
l>e marked in i)roi)ortion to the extent and complel 
iiess of consolidated tissue. When a whole lobe 
consolidated, as in the second stage of lobar pneui 
uia, for instance, the break between inspiration 
expiration is well marked. 

AVavy, jerky, or cog- wheeled respiratory murmur 
sometimes heaixl in the first stage of phthisis. It 
usually attributed to the sudden overcoming of strii 
uit^ or obstruction in a bronchial tube, from pressu 
o( tul>ercle, or mucus within. This, however, is doul 
ful, since it is often heard in perfectly healthy ches' 
of those who are nervous, hysterical, or have palpitatio] 
li is more often due to palpitation of the heart than an; 
tiling ('Ist\ and is oftener heard in women than mei 
Tukou by its(»lf as a physical sign of disease of tlL- 
luui;s, it is worthless. It is usually heard on inspirit- 
iu»u, but may also be heard on expiration, or both. 

III. Quality. 

lU\sidos being changed in intensity and rhythm, the 
»x\Npnalory uuirmur may also be changed in quality. 
h^s^^\^^l of its being purely vesicular in quality, as 
:\An\l v^Nor \\\i' h*ft subclavicular region, it may become 
\o^u\Uv^ lM\Mirhial. The late Dr. Austin Flint termed 
n \M>^uoho Nosiruhir, but, as Da Costa suggests, the 
,mn1,m y^\ iHVunxMu*t\ US actually heard, being first vesi- 
rnl:n anvl thou bixmchial, it is more correct to call it 
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^^^iculo-bronchial. It was formerly, and is now by 
^^^*^e, termed rude (loud) respiration. Others, again, 
^^Xl it harsh or rough. Neither of these terms is de- 
^^^ptive of the true condition, nor is the murmur neces- 
^^^Tily harsh, rough, or even rude. A respiratory mur- 
ur is harsh or rough if the mucous membrane of the 
rger tubes is in a harsh or rough condition, so that 
e tidal air, by friction against it, in passing in and 
nt, has the quality of harshness or roughness imparted 
o it. For this reason, any respiratory murmur, includ- 
^:ng the purely normal vesicular, maybe harsh or rough. 
In vesiculo-bronchial breathing, expiration is pro- 
longed, raised in pitch, and more or less tubular in 
'«[uality, in proportion to obliteration of air-cells, by 
^which the vesicular element is lessened, as in incom- 
3)lete consolidation from some cause, or proximity to 
T)ronchial tubes. For the latter cause, we obtain a nor- 
Tnal vesiculo-bronchial breathing in the right sub- 
clavicular region of a healthy chest. Vesiculo-bron- 
<Jiiial breathing is also among the early signs of 
phthisis, while consolidation is incomplete. 

Bronchial breathing is significant of complete con- 
solidation of lung tissue, as in the second stage of 
Icibar pneumonia. Here all vesicular quality is lost, 
^nd both inspiration and expiration become tubular in 
Quality. Expiration is as long as inspiration, or longer; 
tlie pitch of both is raised, expiration being usually 
^fcdgher than inspiration, and the intensity is greatly 
increased in the sense, not of volume, but concentrated 
Amount. It sounds somewhat like blowing across the 
Xnouth of the stethoscope. It may be imitated by put- 
Idng a piece of liver in a tin, or other tube, covering 
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both ends with a thin membrane, and then lii 
through it to tracheal respiration. Over a ca^ 
usually hear cavernous breathing, which is blo^ 
quality, giving the idea, as Flint states, of air ] 
in and out of a hollow space. It differs from br 
breathing by l)eing usually low pitched and blo^ 
quality, whereas bronchial breathing is nec< 
liigli pitclie<l, the sound of the murmur having 
from one medium to a denser medium, and tut 
quality. Both are more intense than the non 
spiratory murmur, but cavernous breathing is n 
tense in the sense of volume, bronchial breatl 
concentrated amount. 

When consolidated lung tissue is extensive 
cavity, there is sometimes heard a mixture of 
ous and bronchial qualities, or the cavemo-br 
breathing. Flint was the first to describe this ] 
r(\spiratory munnur, and termed it broncho-cav 
In nearly all the cases cavernous quality com( 
and is followed by the bronchial, though there 
reason why this should always be so. For this 
howtner, it is termed caverno-bronchial, rathe 
1 ) r( )iicl i( )-ca vernous. 

Should the cavity be large, situated near th( 
and have hard, smooth walls, a free opening cox 
catln<»" witli a bronchial tube, and not contain 
lluid, ain})lioric respiration, or jug-breathing, i 
liraril. It sounds like blowing into the moutl 
t»iupty jug (amphora) or bottle. The pitch < 
iMralli sound will vary with the size of the ca\ 
luouili and other conditions, but it is by its q 
noi |»iiclu tliat it is distinguished. 
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The sounds of the patient's voice, as h«irl over ihe 

l^ryxix, trachea, or any jarr of the chesi walls by ibe 

auscultatory mav be divided into two classes: 1 ibat 

^u which only the voice is heari and '2 when sj^eech 

^^ a.rticulation is heard. To the lirst class the lennina- 

^^on ophony (phonos^, voice • is applied, to the latter, 

^^q^uy (speech ). The sound of the vcdctf, therefore, as 

^^^x^mally heard over the larynx, is termed normal 

*^x*yngophony, and over the trachea, normal tTacheojth- 

^^^5?^ or trachophony. As the sjjeech is oftener heard in 

^"*^^se localities than the voice simjily. so do we more 

cjuently hear normal laryngiloquy and normal tra- 

oquy over these organs. 

L Pectorophoxy. 

Pectorophony, or chest voice, is the sound of the 
ice, or the vocal resonance, heard over the chest, 
thout our being able to distinguish the aiticulate 
^rds as spoken by the patient. 
NoTTnal pectorophony^ or normal vocal resonance, as 
is more commonly called, when heard over pul- 
onary vesicular tissue, is a distant, diffused, indis- 
tinct, buzzing sound, with a somewhat low pitch, cor- 
^esi)onding to the pitch of the patient's voice. A 
^ow-pitched, loud, harsh voice, other things equal, 
"^elds more intense pectorophony than a high-pitched, 
v^eak voice, in the sense of volume. For this reason, 
men usually have normally more intense pectorophony 

than women, and grown people of both sexes than 
12 
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children. Thin chest walls, other things equal, a^ — Iso 
favor the i)roduetion of jxjctorophony. 

Dim in ished pectorophony^ or weakened vocal r e-- - -=so- 
nance, occure in those cases where there is obstructors! on 
ill tlie bronchi to the convection (conveyance) of '^■rrlie 
voice sound, as in bronchitis with abundant mucc^z^^us 
secretion, pus or blood, polypi, stricture of the br-^dz^n- 
chi, from old inflammation, or their compression fi"^:zz)ni 
some cause, as cancer, aneurism, hydatids, and otTM:zMer 
tumors. Also when there is increased refractive po^^^^'er 
of the lungs, as in chronic general emphysema, \w=^itli ■ 
l)ennanent dilatation of the aii-cells, or when ther-^^ is | 
interi'uption to the transmission of the voice iwr^^"^ 
pleuritic thickening or effusion. In some of ttzB-^^^ 
castas, whisi)ering i)ectorophony may be entirely abi^^^^^ 
or siipprtvssed. In general, the same conditions r^ot 
weakening or sui)X)ressing the respiratory murr^C^^^^ 
apply to the wliisj^ered voice. 

Exaggerated pert or aphony^ or exaggerated vc:^ 
resonance, ocmmhs when the intensity is increased frr*-^^^ 
any cause. It is heard normally in the right »"*-'-— ^^ 
clavicular region, on account of proximity to the j\^^^^ 
bronchial tube, as ali'eadv stated. But it is also hei*-^"^^ 
over incomplete solidilication of lung tissue, owing" ^^ 
the Ix^tter conducting i)()wer of the latter. It is ther^^^^^ 
fore one of the early signs of incipient phthisis. JJnd^^^^ 
these conditions, the sound of the voice is nearer, le^^ 
difTused, and more distin(?t and intense, in the sens*' 



of concentrated amount. 

Broncliial pectorophony, hronchopJiony^ or bron^C^ 
chial voice, is heard when all vesicular (piality is lost^*^^,^ 
owing to complete soliditication of lung tissue. The^^ 
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ce sound comes to the ear of the auscultator directly 
m the bronchial tubes, through the solidified lung 
sue. It is near, concentrated, and distinct, or the 
•y opi)osite of normal pectorophony (vocal reso- 
ace). The pitch of bronchophony is necessarily 
fh, owing to the transition of the sound from one 
Kiium to a denser medium. 

Cn some instances, bronchophony, instead of being 
XT and strong, sounds as if it were distant and weak, 
eak or distant bronchophony is caused by the inter- 
:xtion usually of pleuritic thickening or eflfusion. 
>struction to convection in the bronchi from com- 
^ssion, or stricture, or a plug of viscid mucus, might 
lise bronchophony to be weakened or even sup- 
Bssed. 

^gophony^ so named from its resemblance to the 
^ting of a goat, is bronchophony made tremulous 
vibrating fluid in the pleural cavity usually, though 
may occur in some rare cases of pulmonary cavities 
d other disease. It is more of a clinical curiosity 
•w than it is of any real value, since, in cases of doubt 
d necessity, the aspirating needle may be used to 
termine the presence of fluid. Besides being tremu- 
is, segophony is more or less weakened by the pleuri- 
j conditions present. It also usually possesses a nasal 
lality for some reason. 

Cavernous voice^ or caver nophony ^ is heard when 
itening over a cavity. It differs from bronchophony, 
r while the latter is high-pitched and tubular in 
lality, with an increased intensity in the sense of 
»]icentrated amount, cavemophony is often low 



/;. 
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.■ „:tii ill quality, and has its intens 
. ^-ii^- i»f volume. 

• '. /■ 'tiNijItoropTiony (jug voice> 
.... .iou.v possessing the quality of 5 
— iiil»les rile sound of the voice in. 
. -r \Hssel. It has a i)eculiar ring^ix]/,/ 
...iir . quality, and may be attencTL^d. 

^. i" I lie i*ough, by amphoric, or xiie- 

i Ills amphoric and metallic are xnsed 

. ..r- jU'ju the former referring to tie 

•:iuiy, the latter to the mate^i'ial, 

- jiiaiity to sounds. Should the 

.-tt-ad oi speaking out loud, as ^^s 

.. .. '\ rhe late Dr. Austin Flint, ^^ 

.:. ifiy of whispering pectorophony- 

.i^iit Ih? absent or suppressed; ^^ 

.. ... iiid rhen Flint termed it exag^^^' 

.3.^.f i". In the same way we wo""-^^ 

^ .'LiLaophony, cavernous w^hispef 

. ^.iiouv, and amphoric w^hisper 

^*LOuy. The following table gl 



^h 



IS 

ffi. 
an 



or 
or 



.•kL« 



■.^pccowphony, or vocal resonanc^' 
.... -lituur weak (the whisper may b^ 

1\ . . -^.*L v'l- suppressed). 

^ .Lv.t-ii siijrhtly increased). 
ill . ^::.:t..iiuuv— bronchial voice (may b^ 



wL^v. 



dill ^ . . . il » - -Ciwr's voice (tremulous). 

...^ ^Liuuy— cavernous voice. 
<»! <' . j.Liuii\— aiuphoric(jug)voiee. 



., <Lft«.h. IS the speech (arti^:^^^^ 
. .,;i>'ieam through the cli^ 
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J by the auscultator. The term was first used by 
Jiec, of Paris, about 1820, and always had reference 
vities, since it was thought that only over cavities 
i the articulate words of the patient be heard. It 
owever, quite evident that pectoriloquy may be 
ined in other conditions than cavities. It is some- 
s heard over perfectly healthy chests, esjDecially 
Qg those who have thin chest walls and a loud re- 
itory murmur, as among some women and chil- 
. It is quite often heard over the larynx and 
lea, normally. 

roncMal Pectoriloquy ^ or BroncMloquy, — Instead 
ronchophony simply, we sometimes also hear the 
;ulate words of the patient over consolidated lung 
le. Indeed, Guttmann states that there is no dif- 
ace between bronchophony and pectoriloquy. But 
bronchophony differs from cavemophony, both 
g pectorophony, so does bronchial pectoriloquy, or 
ichiloquy, differ from cavernous pectoriloquy or 
irniloquy, the former being necessarily high-pitched, 
latter usually low-pitched. In case of whispered 
e, the former is also tubular in quality, the latter 
dng. The intensity of the former is also increased 
oncentrated amount, the latter in volume. 
avernous pectoriloquy^ or caver niloquy ^ is the 
ich of the patient as heard over an ordinary cavity. 
Flint truly remarks, one must not expect to be able 
jarry on a conversation with his patient through a 
ty, but if some syllables of some simple phrase or 
ds, as one, two, three, be heard, it is sufficient to 
blish pectoriloquy of any variety. 
mphoric pectoriloquy^ or amphoriloquy^ is the 
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--peec^h of the patient with an amphoric or metallic ^n- 

Tuuation, as if speaking in the mouth of an empty j^«M_iig. 
It is significant of amphoric cavity. If the pati^^^^nt 
Nvhispers instead of speaking out loud, we then h^i^^^ar 
wliispering laryngiloquy, trachiloquy, or pectoriloq«^_3»y, 
of whatever variety the latter may be. The follow 
table gives a summary of varieties of speech (artici 
voiced sounds: 

Laryugiloquy. 

'rrachiloquy. 

C Normal Pectoriloquy. 
Bronchiloquy — Bronchial speech (may be 
Pectoriloquy \ or tremulous). 

Caverniloquy — Cavernous speech. 
Amphoriloquy — Amphoric speech. 




) 

[ 




CHAPTER VL 

THE HEART. 

:k Heart is a hollow organ of striated or voluntary 
©cnlar tissue, but so presided over by the sympa- 
tic nervous system that its movements are, with 
rare exceptions, wholly involuntary. Only in ex- 
5*^^^«nely rare cases has the individual been able to cause 
heart to beat fast or slow at will. The fact that it is 
the striated or voluntary muscular tissue is of great 
^ortance in connection with certain dynamic cardiac 
-.rmurs, to be described hereafter. Normally, the 
^^art is conical in shape, and, in the adult, five inches 
^^ig, three and a half inches broad and two and a half 






ches thick. It weighs from ten to twelve ounces in 

en, and in women from eight to ten ounces. 

The heart is obliquely situated within the thorax, 

^tween the lungs, and is inclosed by the pericardium. 

he base, directed upward and backward to the right, 

on a level with the upper borders of the third costal 

^^^artilages, extending half an inch to the right, and one 

Xnch to the left of the sternum ; the apex, forward and 

downward to the left, corresponds to a point between 

the fifth and sixth costal cartilages (fifth intercostal 

space), two inches below and one inch within the left 

nipple, according to Gray. According to others, it is 

an inch and a half below, and half an inch within, the 

left nipple, and this is prdbably more nearly correct. 
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Accordinf]^ to Flint, the apex of the heart in health 
should fall a little within the mammiUary line. Of 
coui-se these rules apply only to those cases where the 
nipi)le is in its normal position, for sometimes it is dis- 
placed by defoi-mity, or large size of the gland, as in 
nui'sing women or those who have borne children. The 
force of the nonnal apex-beat differs in different cases. 
Ill some it is i)ereeptible on inspection, in othei's not, 
and in some cases it may not even be felt on palpation. 
This is accounted for chiefly by difference in the thick- 
n(\ss of the cliest walls and size of the ribs. Among 
tliose having thick chest walls with wide ribs, the im- 
pulse of tlie heart will not usually be so perceptible as 
inuong those who have thin chest walls and narrow 
ribs with cori'esi)()ndingly wide intercostal spaces. The 
normal heart Ix^iits more forcibly in some persons than 
others, and tlu^ impulse also differs somewhat with 
])()siti(m of the body. 

Outline of the Heart, — The base corresponds to a 
line diawn across tlic^ ste^rnum along the upper bordei*s 
of the third costal (»artilages, extending half an inch to 
the right and one inch to the left of the sternum. A 
line so drawn is termed the base line of the heart. The 
l(»ft border corresponds to a line curving outward, but 
within the left nipple, from the left end of the base 
line, down to the apex. This border is formed by the 
left v(^ntricle. The I'ight border of the heart consists 
of a right bolder ])roper, formed i)artly by the right 
auricle, and ])artly by the right ventricle, and a low^er 
bordt^r formed altogx^ther by the right ventricle. Draw 
a liiK^ from the ai)ex horizontally to the median line of 
X\w sternum, to correspond with the lower border. 
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^^^ixce cmring npward and sli^rhTlv c»iiTwaTd k» the 
■^^S'lit; end of the base line, to form the riffht lx»rder 




^^as of Cardiac DuJln^e^^. — AuscTiltaTorT y»eroii>- 

Cp. 33) is the best methc^d for accnratelv maiijiing 

^^^^"^ "tlie limits of the heart, the fiatient l^eing in the 

^^^^'^^'t position, unless one has no assistant, and then the 

^^^^^nibent i)osition is best. There are two ai"eas c^f 

^^Ix^^ess, the deep and suf»er1iciaL The whole area of 

^^l^tiiiess, including the deep and suj>erlicial, extends 

"^^^i<5ally from the upper bordei-s of the third costal 

"*^^^Jages to the upi)er border of the sixth, and tiTins- 

■^^'^^y from a i)oint a little ^nthin the left nipple to 

^^Xit half an inch to the right of the sternum. 

■^^ ^e deep area of dullness corresponds to that jwrtion 

"*^^e heart covered up by lung tissue, and is increased 

enlargement of the heart from any cause. 
-I^he superficial area of dullness is somewhat triangu- 
^^■^^ in shape, and has no lung tissue over it. Tliis area 
\K)unded below bv a line drawn horizontallv from the 
^^ex to the median line of the sternum ; on the right, 
•^y the median line of the sternum up to the level of 
^he upper borders of the f ouith costal cartilages ; and 
^n the left, by a line drawn from the last-named point 
to the ai)ex. This last line curves outward, but falls 
within the left nipple. The superii(*ial area of dullness 
is diminished at the end of a full inspiration and in em- 
physema; it is increased by ventricular enlargements 
and i)ericardial effusion. It is fonned by the riglit 
ventricle, except at the apex, which is composed of \\w 
left ventricle. This latter fact is very important iii 
connection with murmurs made within the left v(»nt ri<*lr. 



^. 
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The pulmonary artery is about two inches long, and 
arises from the left side of the base of the right ventri- 
cle, in front of the aorta, at a point corresponding to 
the junction of the left third costal cartilage with the 
sternum. The left auricle lies deeply behind it. It 
ascends obliquely upward and outward across the sec- 
ond left intercostal space near the sternum, and divides 
under the arch of the aorta, behind the second left cos- 
tal cartilage, into a right and left branch, one for each 
lung. The second left intercostal space is also called, 
therefore, the pulmonary (pulmonic) interspace. The 
pulmonary artery carries venous blood from the right 
ventricle into the lungs. 

The aorta arises from the upper part of the left ven- 
tricle behind, and a little below, the origin of the pul- 
monary artery, at a point on a level with the lower 
border of the left third costal cartilage, just behind the 
left edge of the sternum. It passes obliquely upward 
to the right, a little beyond the right edge of the ster- 
num, in the right second intercostal space, to the upper 
border of the right second costo-stemal articulation. 
A needle passed through the second intercostal space 
close to the right edge of the sternum would, after 
passing through the lung, enter the pericardium and 
the most prominent part of the bulge of the aorta 
(Gray). This second intercostal space on the right side 
of the sternum is therefore also called the aortic inter- 
space. The venous blood, emptying into the right 
auricle from the superior and inferior vena3 cav^j, 
passes through the tricuspid orifice, into the right ven- 
tricle. The direction of the blood at first is toward the 
ai)ex, but it suddenly curves upward to the left, and is 
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diiven by ventricular systole through the pulmonary* 
oiiliee, and by the pulmonary artery it is conveyed int^ 
the hmgs, for aeration. From the lungs the aerate« 
(^arterial) blood is conveyed by the pulmonary veins t<D 
the left auricle. Thence through the mitral orifice into 
the left ventricle. Here the blood current, as in the 
right ventricle, is directed at first toward the apex, but 
inmiediately curves upward to the right, to the aortic 
oi)ening, through which it is driven by ventricular sys- 
tole. Closure of the mitral and tricuspid valves occurs 
with ventricular systole, and prevents regurgitation 
from the ventricles into the auricles; and closure of the 
semilunar (sigmoid) valves guarding the pulmonary 
and aortic orifices occurs with ventricular diastole 
(arterial systole), to prevent regurgitation from the 
aiteries into the ventricles. 

Situation of the Valves. — The pulmonary valves are 
situated highest up in the thorax of any of the valves 
of the heart. A needle pushed through the centre of 
junction of the left third costal cartilage with the ster- 
num, would penetrate about the centre of the pulmo- 
nary orifice. We do not, however, listen directly over 
this point for sounds connected with the pulmonary 
oritice in their loudest intensity, for the bone inter- 
Noues; but we listen in the second left, or pulmonary 
^pulmonic), interspace, where the sounds are conveyed. 

The aortic valves are situated behind the pulmonary, 
a little lower down and to the right, just behind the 
loft tnlge of the sternum on a level with the lower bor- 
der o( the third rib. We do not listen here through 
(he bone for aortic sounds, but in the second right, or 
avulii\ interspace where they are conveyed. 
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point for tricuspid sounds, but at the point where the 
lower border of the right ventricle crosses the sternum, 
about the base of the ensif orm cartilage. The tricus- 
pid valves guard the orifice between the right auricle 
and right ventricle. 

A circle of one inch in diameter includes parts of all 
the valves of the healthy heart, but of course they are 
not in the same plane, those of the left side of the heart 
being behind the right. It is very important to ob- 
serve, also, that we do not, as a rule, listen directly 
over the orifices and their valves in order to best hear 
sounds connected with them, but over those points to 
which such sounds are conveyed Avith greatest intensity, 
as follows: for pulmonary sounds, over the pulmonarj^ 
(second left) interspace; for aortic sounds, over the 
aortic (second right) intersj^ace; for mitral sounds, over 
the apex ; and f oi* tricusi)id sounds, over the ensif orm 
cartilage. Posteriorly, however, we do listen over the 
location of the mitral valves for the mitral regurgitant 
murmur, as will be fully described, as will also be the 
areas of transmission of various sounds. 

Soiouls of the Heart, — There are two sounds of the 
heart — first and second. As the first sound is heard 
loudest at the ai)ex, it is also called the apex or inferior 
sound of the heart; and because it occurs during sys- 
tole it is also called the svstolic sound. The second 
sound is best heard at the base, and hence is sometimes 
called the basic or superior sound of the heart, and be- 
cause it occurs in diastole it is also called the diastolic 
sound. 

The first sound (inferior, apex, systolic) of the heart 
is a composite sound, partly due to closure of the mi- 
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^"^i ^md tricuspid valves, and i)artly due to the apex- 
^^^"fc-, the rush of blood, and the stretching of the 
<5li<z>x:'^gg tendinese, to say nothing of other elements. 
T^^^'fc -whatever elements take part in its production, it 
^® ^"^ necessary, and very imix)rtant, to know and remem- 
^^^ ^hat the first sound in the normal heart is synchro- 



with (occurs at the same time with) the closure 
'^^^e mitral and tricuspid valves, the systole of the 




es, and the apex-beat. The latter slightly pre- 

^s, of course, the radial pulse. TMs first sound, 

Xigh heard almost at any part of the chest in 

e cases, is best heard in all at the apex, as already 

and sounds like vb^ in the words tub or rub. 

it does not sound like rub or lub^ except when 

o^ is a prsBsystolic murmur, as we shall see. Tt is 

ger in duration and lower pitched than the second 

>cind. 

'Zrhe second sound (superior, basic, diastolic) of the 

^^^5trt, is produced by the simultaneous closure of the 

^^>nilunar (sigmoid) valves of the aortic and pulmonary 

^^*^fices, and is synchronous with diastole of the ventri- 

^s. It is heard best at the base of the heart, and is a 

^^orter, sharper, and higher-pitched sound than the 

^l«t, and resembles the word up^ in cup. 

Rhythm of the heart is the repetition of all the suc- 

^^essive phenomena which go to make up what is termed 

a complete circuit or revolution, each one of which is 

divided into a first sound, first rest, second sound, and 

second rest. 

Suppose a revolution to be ten-eighths of an inch 
long: the first sound would be, according to Walshe, 
fotir-eighths (half-inch), the first rest one-eighth, the 
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second sound two-eighths (quarter of an inch), and the 
second rest three-eighths of an inch long, thus : 

ub dup 

I — H* • -1; 

tup 

I — I — I 

Fio. 21.— Normal Rhythm of the Heart as heard at the Apex and Base. 

The heart's rhythm may be imitated by striking a 
table, for instance, with the palmar surface of the hand, 
near the wrist, for the first sound, and with the point 
of the finger for the second, observing the proi)er inter- 
vals for the periods of silence. In the accompanying 
diagram the consonants d and t are placed before the 
second sound, as heard at the apex and base respect- 
ively, merely for the sake of euphony, and not because 
there are really any such elements of sound in the nor- 
mal rhythm of the heart. 




Fig. 22.— Sphygmographic Tracing— Normal Heart. (Walshe.) 

We now proceed to consider the heart in its various 
abnormal conditions. 

Valvular Lesions of the Heart. 

Valvular lesions commonly give rise to enlargement 
of the heart. They usually result from one or more 
previous attacks of endocarditis. The latter disease 
frequently occurs in the course of acute articular rheu- 
matism, especially among the young, but it may also 
occur during an attack of diphtheria, scarlet fever, ty- 
phoid fever, measles, syi)hilis, lead poisoning, gout,. 
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erysipelas, Bright's disease of the kidneys, and other 
diseases, or it may be due to pyaemia, or surgical in- 
jury, or, finally, it may occur independently. In the 
latter case it is termed idiopathic endocarditis. Such 
cases are, however, very rare. Valvular lesions, es- 
pecially aortic insufficiency, may also be due simply 
to violence, as in lifting. Endocarditis during foetal 
life attacks the right side of the heart, because, in that 
state, the right side of the heart has more work to do 
than the left. For the same reason endocarditis attacks 
the left side of the heart after birth. It is extremely 
improbable, that, as Richardson, of London, states, the 
blood receives a poison in the lungs after birth, which 
it takes directly to the left heart, causing endocarditis 
of the left side of the heart ; but by the time it gets 
back to the right heart, the poison has lost its virulence. 
If it be due to poison only, the right heart should be 
poisoned instead of the left, for the blood is supposed 
to be purified in the lungs, instead of being poisoned 
there. Endocarditis does not necessarily leave traces 
behind, but it usually does. It may, however, affect 
the valves or orifices, or, they remaining intact, it may 
leave some lesional traces on the wall within the ven- 
tricle at some point, or i)oints. 

From what has been said of foetal endocarditis, we 
conclude that children with valvular lesions of the tri- 
cuspid or pulmonary valves were bom with them, 
though they may not have been discovered for several 
years afterward, when the changes in the heart pro- 
duced would make the signs more observable. But 
relative (or secondary) insufficiency of the tricuspid 

valves occurs in persons after they are born. This is 
13 
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due, not to inflammation, but to enlargement of 
right ventricle (dilated hypertrophy) as in general 
physema, and mitral obstruction or regurgitati 
where, o^ing to the dilated hypertrophy of the ri 
ventricle, the tricuspid valves presently fail to cl 
the orifice, on account of their being mechanically 
aitited too widely. 

Order of Frequency of Valvular Lesions. — 
agree that mitral regurgitation is the most comm. 
Regarding mitral obstruction authors disagree. 
Walshe places it last of the valvular lesions in the le 
heart, but I am disposed to think it is often presen 
with regurgitation. The following is the order of fre^^ 
quency, according to Dr. Walshe: 

(1) Mitral regurgitation, (2) aortic obstruction, (3) 
aortic regurgitation, (4) mitral obstruction, (5) tricus- 
l)id regurgitation (relative included), (6) pulmonary 
obstruction (most frequent inflammatory of the right 
heart), (7) pulmonary regurgitation (very rare), and (8) 
tricuspid obstruction (hardly known). I, myself, have 
ntn er observed a case of pulmonary regurgitation, and 
tri(Mispid obstruction is, probably, only recognizable on 
post-mortem examination, if it should ever occur. 

\'alvular lesions, instead of existing singly, may be, 
uiul often are, combined. 

ih'tfer of Frequency of Combinations, — According 
U\ Walshe they are as follows: 

vH Mitral regurgitation and aortic obstruction, both 
uivitiu ris(» to systolic murmurs. (2) Aortic obstruction 
^\\\\ n\uurgitation. (3) Mitral regurgitation and aortic 
tNN^uruitation. (4) Mitral regurgitation, aortic obstruc- 
tion anil i>\u:nr^itation. (5) Mitral obstruction and re- 
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^^^^tation, and so on. From the foregoing, it will be 

^t>soxved that obstruction and regurgitation may, and 

^-^> ^xist at the same orifice. This is perfectly true, for 

^ile the orifice may be constricted, the valves may be 

-^■^^"v^ented from closing by being fixed open by adhesion. 

^^ already mentioned, in a general way, valvular le- 

^^^*Xs usually produce enlargement of the heart. It 

^i^ now be further stated that each valvular lesion is 

owed by enlargement, peculiar to itself. This is of 

greatest importance in making a diagnosis, and 

^^^iild never be lost sight of by the examiner. In 

^j^-^^aking of enlargement, also, not only is dilatation, or 

^X)ertrophy, meant, but both— dilated hypertrophy. 




i 



liyi)ertrophous dilatation. 

^ow as to whether dilatation occurs first and hyper- 
ophy afterward, authors again disagree. It seems 
^asonable that the two should proceed together, until 
e time arrives when hypertrophy ceases. Then un- 
^^^ompensated dilatation alone remains. That is the 
^sual, inevitable tendency, if the patient lives long 
"^Uough and does not die meantime of some complica- 
tion or fatal intercurrent disease. 

The particular enlargements (hypertrophous dilata- 
"tions, or dilated hypertrophies) following the various 
lesions respectively, will be considered with each case 
of valvular disease. 

Cardiac Murmurs. 

Cardiac murmurs are adventitious sounds heard in 
connection with the heart in addition to, or in the place 
of, those sounds that exist in health. When due to 
organic disease they are termed organic murmurs. 
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But when due to anaemia or i)erverted cardiac acti« 
they are said to be inorganic, or simply functions 
Eitlier of these two classes of murmurs may origina. 



without or within the heart, the former being term^ 
pericardial (exocardial), the latter endocardial mizii 
murs. They may also exist together or separately. 

Endocardial Murmurs. 

Valvular lesions usually give rise to enlargement oz. 
the heart, and are generally accompanied by permanent? 
murmurs. The latter assist greatly in making a correct 
diagnosis in each case, according to their location, areas 
of conduction and transmission, and also by their 
rhythm or time of occurrence with regard to the sounds 
of the lieart. The proi)erties, or elements, of murmur- 
sounds (quality, pitch, intensity, and duration) are also 
of some importance, particularly the quality, but these 
are secondary to other considerations, as will be seen. 
The loudness or feebleness of a murmur does not indi- 
cate the amount or gravity of the lesion giving rise to 
it. This is l)etter told by the change in the form and 
size of the heart produced, and other considerations to 
])e noted. The fact that a murmur is heard about the 
h(3art is no sign of itself that the heart is diseased at 
all, since there are many murmurs that are independent 
of actual cardiac disease, however closely they may imi- 
tate true organic cardiac murmurs. It is the business 
of the examiner to distinguish between them, as can 
usually be done by careful and intelligent observation. 

There are other considerations, therefore, far more im- 
portant than the mere fact of tlie presence of a mur- 
mur in connection with the examination of the heart. 
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Individual murmurs usually have certain points of 

ximum intensity, as well as areas of convection, con- 

ction, or transmission, provided they are of the aver- 

intensity. But it sometimes happens that any 

^^^iirmur may be so loud as to be heard all over the 

^^dy, whereas that which is usually the loudest mur- 

nr may be, or become, so feeble as to be heard with 

ifficuity, if at all, at its point of maximum intensity. 

•^e will now consider the murmurs and other physical 

igns characteristic of valvular lesions, in the regular 

^^rder of their occurrence. 

^^URMURS HEARD LOUDEST AT THE ApEX. — MiTRAL 

Murmurs. 

We have already shown that there are four points 
on the front of the chest wall where the various heart- 
sounds and murmurs may be heard respectively in their 
maximum intensity. Mitral murmurs, for instance, are 
heard loudest at the apex, tricuspid murmurs over the 
ensiform cartilage, aortic murmurs usually over the 
aortic interspace, and pulmonary murmurs over the 
pulmonary interspace. 

Omitting pericardial and pleuro-cardial friction 
sounds, to be presently considered, there are five mur- 
murs heard only, or loudest, at the apex, and are con- 
sequently referable to the mitral orifice and left ventri- 
cle. Four of these murmurs are systolic in time, and 
one prsesystolic. The four systolic murmurs are the 
mitral regurgitant, intra-ventricular, dynamic, and 
cardio-respiratory. Of these, the mitral regurgitant 
and intra-ventricular murmurs are organic, the dynamic 
and cardio-respinitory being inorganic, or functional. 
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The praesystolic murmur is also organic, being due 
mitral obstruction. Of these live mitral apex murmii 
therefore, thi'ee ai-e organic and two are inorganic, 
functional. Compare the following table : 

Mitral Regurgitant 
Intra- Ventricular. 

Tk„««,«i« i Neurotic origin. 
Dyjiamic ] jy^^ ^^ An»mia. 

Cardio-respiratory. 



Mitral or 

Ai)ex 
Murmurs 



" Systolic 



^ Pnesystolic . . Mitral Obstructive. 

Mitral Regurgitation. 

Mitral regurgitation (reflex insufficiency) is the most^ 
frequent of all valvular lesions of the heart. It is usu- 
ally a i)riniary result of endocarditis, although it may 
be relative or se(*ondary to aortic regurgitation, or even 
marked aortic obstruction, which might lead to such 
dilated hypertrophy of the left ventricle that the mitral 
valves would become insufficient. Such cases are, how- 
ev(»r, compamtively rare, and, as already said, it is 
nearly always the direct result of endocarditis affecting 
the mitral valves themselves. 

Mitral regurgitation leads to the following change in 
the form of the normal heart: (1) enlargement (dilated 
hypertroi)liy) of the left auricle; (2) enlargement of the 
h^ft ventricle, and (3) enlargement of the right ventricle. 

It is easy to understand why the left auricle and 
I'iglit ventncle become enlarged. The blood regurgi- 
tating back into the left auricle duriug ventricular sys- 
t()U\ instead of going on through the aortic orifice, 
gi\ (vs the left auricle increased work to do, and it nee- 
t">ssarily b(H»omes enlarged (dilated hypertrophy). In 
tile siime way, the blood forced back on the lungs gives 
tht^ right vtMitricle more work to do in driving blood 
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hx*ongh the lungs. But just why the left ventricle be- 
^wi^s enlarged also, the mechanism is not so clear. 
^s "Walshe says, the enlargement of the left ventricle 
^ trliese cases " is plainly supplemental ; though it is 
^tficult to see how a condition that makes regurgita- 
^^xi more forcible, can tend to balance the evils arising 
"^^xxi it." In regard to this point, my attention was 
^Hed by my clinical assistant, Dr. William C. Rives, 
^ "Vierordt, of Leipsic, who, says truly, that " the left 
^^if^tricle first becomes dilated from having blood under 
*^xxormally high pressure, and increased in quantity, 
^^iven into it during its diastole by the enlarged left 
^^^i-ricle. The ventricle then becomes hypertrophied in 
^^der to dispose of this extra quantity of blood, partly 
^^rward into the aorta, and partly backward into the 
^^ft auricle." That seems to be the correct view of the 
^^atter, but whatever theories there may be about it, 
"^ne thing is certain, and that is that in mitral regurgi- 
tation the left ventricle becomes enlarged in some way 
from overwork. 

Another point is not to be overlooked. The second 
sound of the heart is louder, usually, than normal over 
both the pulmonary and aortic interspaces (second in- 
terspaces on the left and right side of the sternum re- 
spectively). But as heard over the pulmonary inter- 
space it is often somewhat louder (accentuated) than 
that heard over the aortic interspace, the latter being 
the weaker of the two, owing to regurgitation at the 
mitral orifice. The reason for this accentuation of the 
second sound of the heart over the pulmonary inter- 
space is obvious. Owing to enlargement (dilated hy- 



•jlH) 
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[»f.Mtnjphy) of the right ventricle, the blood is thro^ 
with iuci-eased force into the pulmonary artery, a: 
owing to increased tension in that vessel, the val^ 
cloise nioi'e forcibly, until relative tricuspid insufficien_ 
ocelli's. Tliis phenomenon is still more marked in 
tnil obstruction, [is we shall see. 

Tlie nidial pulse will be found also in mitral regx: 
gitation to be irregular in size, sometimes large, soitj 
times small, and generally compressible. It may a 
intennit, but irregular rhythm is not peculiar to an 
valvular lesion, as we shall see when speaking of i 
ivgular rliji;hm in general (p. 264). 





Kiu. 5J3. - PiaKTani of Sphygmographic Tracing of Pulse in Mitral Regurgitation. 

(Walshe.) 

In the early existence of mitral regurgitation, before 
oulargt^meiit has had time to occur, as in other lesions, 
or u>Nvar(l the end, when there are dilation and feeble- 
uoNs of action, with perhaps pulmonary infarctions and 
oi her complications that are likely to arise, the phys- 
u\il signs are not usually so clear. But in general they 
,ux^ as follows: 

/;.n7 »(<*//(>//. — The apex-beat is usually visible, owing 
ux Us (owi' from enlargement, and is observed to be 
vUs|vla\HHl downward and outside of the mammillary 
lnu\ iniliraling enlargement of the left ventricle. This 
is of the utmost importance in the diagnosis of this 
vlis\\ist\ The lu^irt's impulse is usually seen to be more 
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forcible than normal. SomeTime-s, in persons with thin 
cliest walls, left auricular impulse is observed in the 
I>vilinonary (left second) interspace, and will be one of 
t'wo kinds: (1) systolic, if communicated to the auricle 
■from the ventricle; or (2) prffisystolic (auriculo-sys- 
tolic), if due to hypertrophy of the auricle. As the 
<5ase progresses, jugular pulsation on the right side 
*^f the neck may be observed, due to relative tricns- 



*^*-<^ insufficiency from enlargement of the right ven- 
"*^*i<!le. 

-Palpation. — The apex-beat will be felt downward 
^"tld outward away from its normal position, and the 
*^^art's impulse will be felt to be generally increased in 
■^orce. Pulsation near the ensiform cartilage is some- 
times seen and felt, and is due to enlargement and 
forcible action of the right ventricle. The latter sign 
is not so well marked here as in general emphysema, 
t when the right ventricle alone is enlarged, and the 
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and. extends beyond the normal limits already men- 
tioned. 

Auscultation. — A blowing systolic murmur is heard, 
t>n.t loudest at the apex, for reasons already given (p. 
1S9), and the second sound of the heart is usually more 
ox* less accentuated over the pulmonary (left second) 
xxxterspace, since the enlarged right ventricle would 
<^^ixise greater tension in the pulmonary artery, with 
^^^onsequently more forcible closure of the pulmonary 
"^^^'Ives than would be the case in the aorta. After tri- 
^^xispid insufficiency occurs, this accentuation is not so 
^^^^arked. This murmur has various other names, such 
^-® mitral systolic, mitral indirect, and mitral insuffi- 

The mitral regurgitant (systolic, indirect, insuffi- 
^■^^Ht) murmur is, as already stated, usually blowing in 
^^^lity, and occurs with, or takes the place of, the 
"*^t (systolic) sound of the heart. It also occurs, 
^^xefore, with the apex-beat. By paying attention 
^^ the last named point, the time of the murmur can 
^Xially be fixed, even if the heart's rhythm be irrega- 
"^-X*. The following diagram represents the mitral re- 
gurgitant murmur: 

xx-ph dup 
I II ^1 • I 

Musical Murmurs. — Sometimes these and other 
murmurs are musical, instead of possessing a blowing, 
blubbering, rough, or other quality. This quality is of 
no particular import, but simply indicates that " prom- 
inent spiculse or fibrinous particles, of vibmtile cliara(»- 
ter, project into the current, or else that rigid vibratile 
edges bound a narrow, chink-like oi)ening '' ( AValshe). 
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A?ea of Transmission. — If the murmur be a ^^'^ ^ry 
feeble one, as may occur in cases of long standing, ^;?^^th 
marked dilatation of the heart and feebleness of ^^^ 
action, especially if the chest walls be thick and fles^ ^l^ 
it may he heard only at the apex, and then with d 
ciilty. But if it be heaixi anywhere it will usuallj 
at the apex, which is composed of the left ventric^^. g. 
the right ventricle being in front of the body of L ^^^^ ^^ 
left. But if the mitnd regurgitant murmur be a ve^ ^^-^^' 
loud one, esi)ecially if it be musical, as sometimes ha^ \\) 

pens with any murmur, as already described, then iP 
may not only be heard at the apex, but all over th» 
chest. Usually, however, the average mitral regurgitan' -^^ 
murmur, besides being heard loudest at the ai)ex, i^ 
also heard over three other localities: (1) posteriorly^ 
between the inferior angle of the scapula and body o; 
the eighth doi'sal vertebra, or thereabouts; (2) along 
left lateral base of the chest ; and (3) over the left auri 
cle and to the left of it. In the first case, we are listen 
iiig directly over the site of the mitral valves, and thii 
is perliax)s the only case in which we listen direct! 
over tlie site of tlie valves of the heart for sounds iiL— 
connection with tliem. Tliough usually heard behind^ 
at that point, it is not necessarily heard there. The? 
murmur may be too weak, as already stated; or th^ 
l)atient may have an emphysematous lung interposed; 
or, as in the case of a lady from Canada, whom I exam- 
ined, the mumiur was distinctly heard behind, until 
accidentally falling ill witli pleurisy with effusion, the 
mui-mur disai)i)eared posteriorly, and though she made 
a fair recovery from the i)leurisy, the murmur never 
again returned to tliut point. Enlarged bronchial 
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Slands and other acoustic impediments evidently 
^^ight prevent such a murmur from being heard beliind. 

(2) Besides hearing the mitral regurgitant murmur 
^* the heart's apex, and posteriorly over the mitral 
^"^Ives, it is sometimes, not always, transmitted from 

^^ apex along the ribs to the left; but it is not so 

-•^"^nsmitted to the point behind that has been men- 

~-^^^ned. Why is it that this murmur is sometimes 

^^ard transmitted along the ribs to the left, and some- 

"^^tifies not? There are two classes of causes. First and 

^V^iefly, if the right ventricle becomes very much en- 

^^Tged, it acts as a wedge between the left ventricle and 

-'^Inie chest wall, and pushes the left ventricle back so far 

t^^at it is impossible for the ribs to take up the sound. 

'^:n these cases it will be very distinct posteriorly, not so 

^>QUch as is usual at the apex, and not heard at all to 

tr^lie left. Such conditions would indicate a very large 

>nght ventricle. The second class of causes would be 

pleurisy with effusion, thickened pleura, emphysema, 

^r some other acoustic impediment. 

(3) Lastly, if the left auricle be greatly enlarged and 
the murmur be communicated to it, the murmur may 
be heard in the third and even second, interspace on 
the left of the sternum, over the site of the left auricle, 
and thence transmitted to the left axilla. 

Diagnosis of Mitral Regurgitation, — If the exist- 
ence of mitral regurgitant murmur can be established, 
the diagnosis is complete. But the extent of the lesion 
here, as elsewhere, cannot be accurately estimated by 
the properties of the murnuir, but by the amount of 
cardiac enlargement produced. 

Pericardial (exo-cardial) friction sounds are super- 



in 
he 
lie 



200 PHYSICAL DIAGNOSIS. 

licial, rubbing, churning, grazing or creaking in qua 1 ^dtj, 
are not transmitted bevond the limits of the h^^^^irt, 
(*hange in intensity ^vith position of the patient 
leaning forward or backward, or by pressure with 
stethoscope, and have no fixed relation in time to 
heart-sounds. 

Pleuro-cardial, or pleuritic friction sounds, near k^^^^'^^^i 
may be kept up by the heart's impulse, and do n ^^\< 
necessarily cease upon holding the breath, but are easiS^ ^^-=»S^ 
distinguished by their quality and the circumscribe^^ ^^^ 
area to which they are limited. There remain thre^^ -\< 
other systolic apex murmurs, which may very closely 
imitate the mitral regurgitant, and it is necessary t« 
know how to distinguish them. They are (1) intra^^' 
ventricular munnurs, temied also by Flint and others' 
the mitral systolic non-regurgitant murmur, (2) d; 
naniic, and (3) cardio-respiratory murmurs. Intra-vei 
tricular murmurs are organic, whereas the dynamics 
and cardio-respiratory murmurs are inorganic, or func- 
tional. 

(1) lutra-rentrlciilar murmurs^ when they exist. - 
are usually so feeble that they may be heard at th( 
apex only, or base. In either case they are always 
systolic, and due to lesions somewhere within the ven- 
tricle, instead of affecting the orifices or valves. Som^^^^ 
of the intra-ventricular murmurs are heard only at th< 
apex, others at the base, others again more or less ovei 
the whole heart. They are due to I'oughening of the^ 
ventricular endocardium, misattachnient of a chord^^ 
fibrinous shreds across the blood current, thickening' 
and roughening of chords, twisting of columnse camese.^ 
inflammatory vegetations on the wall of the ventricle^ 
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^iid. cardiac ventricular aneurism. In the latter case 

^iie ventricle is enlarged, and it may be impossible to 

^^a.ke a diagnosis; but in all other cases of intra- ven- 

^^*icular murmurs the diagnosis is easy, since the cause 

^^f their production is not a cause for enlargement or 

i^^rceptible interference with the circulation. The mur- 

xirs of this variety are usually weak, and for that 

'^son only are restricted to a spot over the apex, and 

'^ not transmitted anywhere, or heard posteriorly. 

le prognosis in the two cases would be entirely differ- 

it. For whereas mitral regurgitation is usually fatal 

course of time, owing to pulmonary congestion, sec- 

^^^Indary tricuspid insufficiency, hemorrhagic infarctions 

"^^:ff the lungs, and cardiac dropsy, intra-ventricular 

~*-^sions may be of little or no importance, though suffi- 

^^:ient to produce a murmur. 

(2) Dynamic Murmurs, — These murmurs are due 
^^o some perverted action of the heart, and are observed 
^^ometimes in choreic subjects. The heart is a volun- 
"^ary muscle, and hence subject to choreic, irregular 
^fciovements, like other voluntary muscles. Conse- 
quently, during systole, some of the columnse carnese 
Switch and pull the mitral valves open, causing a faint 
murmur, which is only audible at the apex. Not only 
so, but it is not necessarily associated with left ven- 
tricular, or other cardiac enlargement, and, moreover, 
the dynamic murmur from this cause is very incon- 
stant, dependent, as it is, upon choreic movements 
which are absolutely uncertain. It is sometimes found, 
also, in those who are nervous from other causes, as 
among hysterical women, tobacco smokers, and rarely 
among those nervous from abuse of alcohol. It is also 
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heard sometimes in epileptic subjects. But in all such 
cases the murmur is weak, and hence limited to the 
apex usually, is not necessarily attended with enlarge- 
ment of the heart, and, above all, is inconstant. 

Dynamic murmurs, instead of being of neurotic ori- 
gin, may also be due to anaemia. No truly haemic 
murmur is ever heard at the apex, unless produced by 
heart dot, which is very rare. But hsemic murmurs 
due to the watery condition of the blood are heard only 
at the base and over the pulmonary interspace, unless 
caught up by the aorta, and are caused by watery 
venous blood, as will be considered fully when speak- 
ing of basic murmurs. That anaemia does give rise 
indirectly, or dynamically, to a systolic apex murmur, 
besides causing all cardiac murmurs to be louder than 
they would be otlierwise, by increasing vibratility of 
tissues, cannot be denied. But such a systolic apex 
murmur sliould not, strictly speaking, be termed an 
anaemic murmur, but a dynamic murmur due to anae- 
mia. The mode of its production is as follows: The 
heart becomes flabby, and the papillary muscles become 
weak from fatty degeneration, according to Guttmann, 
and others, thus allowing the mitral valves to recoil 
too far, so as to cause a slight backward leakage; or 
else temporary dilatation from anaemia may allow a 
vortiginous (eddying) movement of the blood within 
the ventricle, or misdirection of its current, suflicient 
to give rise to a systolic murmur. 

Tlie masturbator's systolic apex murmur, described 
by AValshe, and attributed by him to nervous in- 
fluence, may also be due to the anaemic condition of the 
patient. 
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ty curing such patients of their anaemia by means 
iron and nutritious diet, these murmurs will disap- 
-^ar, it is true, but even then they are not to be regarded 
^^ ^ true hsemic murmurs, though venous hum be also 
1^^'^sent, but as dynamic murmurs due to the anemic 
^^^^>xidition. The venous hum in the neck, with which 
^^"X^y are usually associated, w^ill be fully considered in 
^^^^>imection with basic heart murmurs. 

(3) Cardio-respiratory murmurs are always sys- 

^<:>lic, and heard at the end of a full inspiration, as the 

-*>- mart's impulse may force air out of some vesicles or 

^^^vities near by, with a sound that sometimes imitates 

le cardiac systolic murmur; or the respiratory mur- 

lur itself may sound like a heart murmur during sys- 

le. Simply have the patient hold the breath after 

expiration, and the imitation heart murmur at once 

^i^eases. It is always a good rule, during auscultation 

c:>f the heart, to have the patient hold the breath at 

Xeast once for each point examined. 

Mitral Obstruction. 

Mitral obstruction (constriction, stenosis) is said by 
some authors to be idiopathic, or congenital, and not 
traceable to previous rheumatic endocarditis, or other 
disease. In these cases it chiefly affects women and 
children. But it not infrequently does result from 
rheumatic endocarditis in the young of both sexes. 
Aortic, rather than mitral lesions, are apt to o(Tur after 
middle life. 

Mitral obstruction leads to enlargement (1 ) of the 

left auricle, and (2) of the ri":ht venti'i(»le, and bv en- 
14 
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largement is meant here, as elsewhere, dilated hyper- 
trophy. 

The diiference in enlargement, therefore, in mitral 
obstruction and regurgitation, is the left ventricle. In 
obstruction it is not only not enlarged, but, on the con- 
trarj', somewhat smaller than normal, from diminished 
volume of blood entering it ; but in mitral regurgita- 
tion it is enlarged, as already mentioned. In mitral 
obstruction the left auricle becomes enlarged, from the 
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effort to drive blood through an obstructed orifice, and 

the blood, being jji-evented from leaving the lungs 
freely, the right ventricle becomes enlarged from the 
extra task of driving the blood through them. The 
fact that the left ventricle is not enlarged in mitral ob- 
struction is of the greatest importance in making a 
correct diagnosis. The second sound of the heart is 
usually accentuated in the pulmonary interspace, for 
reasons already given (p. 199), and weakened in the 
aoi'tic interspace, for the reason that the left ventricle 



MITRAL OBSTRUCTION. 211 

somewhat atrophied, with consequent diminished 
sion in the aorta. The difference is more marked 
re than in mitral regurgitation. 
In addition to this accentuation, the second sound is 
so reduplicated at the base in about one third of all 
^^ses, as the pulmonary valves close not only more 
cibly than the aortic, due to increased tension in 
e pulmonary artery, from enlargement of the right 
^utricle, but also earlier than the aortic valves, for the 
^^^me reason. 

The radial pulse is not noticeably affected in mitral 
'^^r^bstruction, nor is the heart's rhythm necessarily dis- 
"turbed, but is generally regular. The physical signs 
of mitral obstruction are : 

Inspection. — The apex-beat, if seen at all, will usu- 
ally be within the mammillary line, as the left ventricle 
3s not enlarged. It may be pushed out a little, how- 
ever, by enlargement of the right ventricle. The apex- 
l)eat will be observed to be not more forcible, perhaps, 
than in health. But there may be observed in those 
having thin chest walls a left auricular systolic im- 
pulse over the left third interspace, owing to enlarge- 
ment of the left auricle. This impulse immediately 
precedes the apex-beat, and with regard to the latter is 
prsBsystolic. Pulsation of the enlarged right ventricle 
will not be observed usually, unless the heart be lowered 
trom some cause, when it will be observed near the end 
of the ensiform cartilage, as in general vesicular em- 
I)hysema. 

Mitral obstruction occurring in children appears to be 
not infrequently associat-ed with the so-called pigeon- 
l)reast. The flattening is especially well-marked in 
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the lower prsecordial region on the left of the sternum. 
Whether this is mere coincidence in a certain number 
of cases, or due to atrophy of the left ventricle, or to 
lack of nutrition in general, from imperfect cardiac 
function, is not exactly known. 

As the case progresses and relative insufficiency of 
the tricuspid valves occurs, due to excessive dilated 
hypertrophy of the right ventricle, jugular pulsation 
on the right side of the neck, and afterward also on 
the left side, will be observed. Then follows cardiac 
dropsy, commencing in the feet. 

Palpation. — The apex -beat may be felt to be not 
markedly displaced or increased, and there may be 
some pulsation near the end of the ensiform cartilage, 
due to enlargement of the right ventricle, if the heart 
be sufficiently lowered. But what is most distinctive 
is the praesystolic thrill often felt about the left fourth 
interspace. By placing the palm of the hand lightly 
over the part, the thrill may be felt immediately before 
the apex-beat, and it is characteristic of mitral ob- 
struction, though not always present. It is due to the 
forcible contraction of the enlarged left auricle in its 
endeavor to force the blood through an obstructed ori- 
fice. The general mode of production is the same here 
as in regurgitation (which see, p. 202) and elsewhere, 
and, like that, is not permanent. Auricular impulse, 
praesystolic in time with regard to tne apex-beat, is 
sometimes felt. 

Percussion, — The area of dullness over the left auri- 
cle and right ventricle is enlarged, but what is known 
as the superficial area of cardiac dullness is not so 
much enlarged as in mitral regurgitation, since in mi- 
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^^^^^1 obstruction the left ventricle is not enlarged, and 
^ small part of the superficial area of dullness is nor- 
"^^^Uy formed of the left ventricle. 

Auscultation. — A blubbering prsesystolic murmur, 

^^e vibrating the letter r with the tongue, or vibra- 

^^Hg the flaccid lips by blowing forcibly (expiration) 

^^rough them with the teeth closed (Flint), is usually 

^Xeard loudest at the apex, and limited to that region, 

^Tiough it may be conveyed up to the fourth interspace 

^^y the blood current, and in some rare cases is so loud 

^^ to be heard behind — in fact, all over the chest. The 

^asecond sound of the heart is usually accentuated over 

^he pulmonary interspace. The murmur has various 

^ames, such as prsesystolic, direct, constrictive, stenotic, 

:and so on. As the murmur in regurgitation is termed 

regurgitant, so in obstruction it may be called obstruct- 

ant or obstructive. 

The mitral obstructive (direct, stenotic, constrictive, 
prsesystolic) murmur is usually blubbering in quality, 
aa already stated, and unless it is blubbering it is usu- 
ally absent altogether, for this is the only organic heart 
murmur that may api)ear and disappear. All other 
organic heart murmurs are permanent. The reason 
Why it is blubbering, as Flint explains, is because of 
the vibration of the free edges of the valves, the orifice 
l)etween them being narrow and bottonhole-like. It is 
like throwing the flaccid lips into vibration, by forcibly 
'expelling the breath while the mouth is gently closed, 
^hich, as Flint truly states, " represents not only the 
characteristic quality of the murmur, but the mode of 
Its production." When the edges of the mitral valves, 
instead of being flaccid, become fixed from inflamma- 
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tion or any other cause, the blubbering murmur ceases 
and there may be none to take its place. In other 
cases regurgitation may very soon follow. The follow- 
ing diagram represents the mitral obstructive mur- 
mur: 

r-r-ub dup 
I 1- I 1 1 



This blubbering murmur at the apex, according to 
Flint, is sometimes due to aortic regurgitation, causing 
a secondary, or relative, mitral obstruction. In this 
case the edges of the healthy mitral valves are thrown 
into vibration slightly by the blood from the left auri- 
cle, while they are being closed by the backward press- 
ure of blood due to aortic regurgitation. This is differ- 
ent from the aortic diastolic regurgitant murmur that 
is sometimes transmitted faintly to the apex. 

The mitral obstructive murmur is never due to anae- 
mia, or any other functional or inorganic cause. It is 
always an organic murmur, due usually to mitral ob- 
struction primarily, and rarely to aortic regurgitation, 
which causes a secondary, or relative mitral obstruction. 
The idea that there is no such thing, in fact, as a mitral 
obstructive (pr^esystolic, direct, stenotic, constrictive) 
murmur, but that it is really regurgitant, originated, it 
appears, with Barclay. Dickinson and others have 
followed Barclay in this notion, but Gairdner, Balfour, 
Bristowe, Flint, Loomis, and many others have demon- 
strated quite clearly that Barclay and his followers 
weBe mistaken. For according to Bristowe, for in- 
stance, if the mitral obstructive (prsesystolic, direct, 
stenotic, constrictive) murmur is really regurgitant, 
due to prolonged contraction of the ventricle, then in 
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aortic obstruction there ought also to be a prsesystolic 

^c>rtic obstructive murmur, a clear case of reductio ad 

^^surdum. Moreover, post-mortem examination sets 

^tie whole matter at rest in favor of the mitral prsB- 

^J^stolic (obstructive) murmur. 

This murmur was pointed out, in 1841, by Gendrin, 
^^^ Paris, who called it praesystolic. It was first claimed 
*^^^ be due to mitral obstruction by Fauvel, of Paris, in 
^3. In 1861, Gairdner, of Glasgow, named it left 
-uriculo systolic murmur. It is also sometimes called 
ost-diastolic. Guttmann calls it a diastolic murmur. 
?lmt, however, makes the mitral diastolic murmur to 
"Ibe different from the mitral prsesystolic murmur proper, 
^md says that it is caused by the rush of blood through 
and over abnormal structures before the auricle con- 
tracts. It is simply a part of the same murmur, and 
may be said to be a distinction without a difference. 
It is simply the first part of a prolonged mitral ob- 
structive murmur, which occupies the whole of diastole 
instead of being merely prsesystolic. 

Area of Transmission, — The mitral obstructive 
Ttiurmur is usually limited to the region of the apex, 
or conveyed up the ventricle to the fourth interspace, 
Xinless it is very loud, when, in some cases, it may also 
\>e heard posteriorly. Why is not this murmur usu- 
ally heard posteriorly at a point between the inferior 
angle of the scapula and body of the seventh or eighth 
dorsal vertebra, as in the case of mitral regurgitation? 
Simply because the murmur, being made in the direc- 
tion of the blood current, and not against it, is not held 
at the mitral orifice long enough to be heard, but is at 
once carried down to tlie apex, where it is heard. On 



210 PHYSICAL DIAGNOSIS. 

the other hand, the mitral regurgitant murmur is con- 
veyed backward toward the ear, when auscultating 
posteriorly, and it is held there long enough to be 
heaixi. Why is not the mitral obstructive (presystolic, 
direct, stenotic, constrictive) murmur transmitted along 
the chest walls to the left, as in the case of mitral re- 
gurgitant murmur? Simply because in mitral obstruc- 
tion, the left ventricle is not enlarged and the right 
ventricle, which does become enlarged, and is in front 
of the left, wedges off the latter from the chest walls, 
so that it does not come near enough for them to pick 
up the sound of the murmur. The murmur also is 
presystolic, and occurs before the apex could reach the 
chest walls, even if the enlarged right ventricle were 
not between the apex and the chest walls. 

Diagnosis, — Mitral obstructive murmur would not 
be mistaken for mitral regurgitant, but that sometimes 
the cardiac rhythm is so irregular, and the sounds may 
so nearly resemble each other, that it is difficult to tell 
the first sound from the second. In these cases, as well 
as where the rhythm is perfectly regular, the changes 
effected in the form and size of the heart are not to be 
overlooked. For besides the fact that mitral obstruct- 
ive murmur is presystolic in time, limited to the 
apex, and blubbering in quality, while mitral regur- 
gitant is systolic in time, usually heard behind, as well 
as at the apex, sometimes transmitted along the left 
lateral base of the chest, and blowing in quality, it 
must not be forgotten that in mitral obstruction the 
left ventricle is not enlarged, while in mitral regurgi- 
tation it is enlarged, with corresponding displacement 
of the apex-beat downward and outward, usually out- 
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si<ie of the mammUlary line. Aortic regurgitant 
Sounds, though sometimes conveyed to the apex, are 
attended with enlarged left ventricle, besides being 
I>U.rely diastolic in time, and are not heard loudest at 
*h.e apex. 

-A rather faint mitral prsesystolic murmur may some- 
*i^iies be heard, due to relative or secondary obstruc- 
tion to the onward flow of blood in some rare cases of 
Aortic regurgitation. The mitral murmur in such cases 
-"^s not usually attended with appreciable enlargement 
^t the right ventricle, and accentuation of the second 
^otind in the pulmonary interspace. 

Mitral Regurgitation and Obstruction. 

This combination of lesions not infrequently exists, 
^nd, according to Walshe, is fifth in the order of fre- 
quency, mitral regurgitation being more often asso- 
<;iated with aortic obstruction. While the mitml ori- 
fice is constricted the valves may be i)revented from 
closure by adhesion. In such a case thei'e would be 
both regurgitation and obstruction at the same orilicje. 
Usually, there is but one murmur in t]ies(5 (^asf^s, the 
mitral regurgitant, since, as aln^ady renin rked, the mi- 
tral obstructive murmur usually ceases vvlien the free 
edges of the valves become fixed nnd (rannot vibrate*. 
Sometimes, however, both munrmrs are h^Mird, the i)ne- 
Syst/olic and systolic — the former jit thenpex niid tniiiH- 
mitted upward with the l)l()()(| ciirrefit fownrd the 
fourth interspace, the ljitt(*r nlso n\ Um* \\\u*\, l)iit fnins- 
initted around toward the l«'fl,im(| Homi'lirneH Ucnrd 
posteriorly. The left v(«iitrlr|i', Ihi* h'fl niiricle, Jind 
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right ventricle are enlarged, and the second sound is 
more or less accentuated in the pulmonary interspace. 

Tricuspid Regurgitation. 

Tricuspid murmurs are usually so feeble that they 
are audible, as a rule, only over the ensiform cartilage. 
And inasmuch as the tricuspid obstruction (praesys- 
tolic, direct, stenotic, constrictive) murmur is so rare 
that it may practically be thrown out altogether, there 
remains only the tricuspid regurgitant murmur to be 
sought for in connection with suspected tricuspid 
lesions. 

Tricuspid regnrgitation (reflex, insufficiency) is 
commonly secondary or relative to enlargement (di- 
lated hypertrophy) of the right ventricle, due to mitral 
regurgitation or obstruction, or to general vesicular 
emphysema. In all of these cases, as we have seen,. 
the right ventricle in time becomes enlarged from the 
extra work put upon it in order to drive forward an 
impeded pulmonary circulation. After a while, in 
some of these cases, not all, the tricuspid valves become 
so widely separated that tricusjDid regurgitation with 
jugular pulsation and cardiac dropsy result. 

Primary or actual tricuspid regurgitation sometimes 
is met with, and then it is the result of foetal endo- 
carditis, as has ^eady been referred to. It leads to 
eDlargement of the right ventiicle. The tricuspid re- 
goxg^tant murmur is systolic in time and blowing in 
qiliQty, but is usually so feeble that, as has already 
^MLVkated) it is confined to a small area over the ensi- 
InmcutiSage. Sometimes the aortic regurgitant mur- 
^■* ^ io tEaosmitted down the sternum that it is 
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heard only over the ensiform cartilage, but tricuspid 

^^^gnrgitant murmur is systolic, while aortic regurgitant 

• 

^s diastolic in time. The latter is also accompanied by 

^iilargement of the left ventricle and other signs to be 

described. The mitral regurgitant murmur is systolic 

^^ time, but it is heard loudest at the apex and trans- 

^ittM to the left, besides being usually heard pos- 

^^orly. It sometimes exists with tricuspid regurgita- 

^^ix, so that the two murmurs run into each other. In 

"^ij^ case the other signs of tricuspid regurgitation are 

\)e considered, such as jugular pulsation, cyanosis, 

^^^ac dropsy and pulmonary oedema. The chanicter 

'the radial pulse is not affected by valvular disturb- 

■^ ^^es of the right side of the heart. The rhythm is, 

^"^Avever, sometimes irregular, especially in general 



^^icular emphysema (p. 266). There are no intra-ven- 

^cular, dynamic, or cardio-respiratory murmurs to be 

^^usidered usually in differentiating the tri(Mis])i(l re- 

^^^^^irgitant murmur. Should any such case arista, the 

^.me rules hold good in regard to them, and ])(U*i- 

^^^rdial, or pleuro-cardial, friction sounds, as in niitnil 

^gurgitation, to which the reader is referr<Ml. 

Jugular Pulsation, — This phfmomenon was iirst 

^^bserved by Lancisi, of Rome, in 1728. It is usunlly 

Systolic, but is sometimes also prH»syHtx)li(;. 

Systolic jugular pulsation is ac(;oiint<Hl for as follows: 
In tricuspid insufficiency from any caiiHe, venous J)1(kk1 
is forced back during systxil^^ \\\vi)\\\i\\ th(5 tricuHpid 
orifice into the right auridfj, and a/^ainst tlu^ column of 
blood in the vena* cava;. The siiiMTior v«»na cava, ri^ht 
vena innominata, and riglit intcnial jn/i?iilar v<»ln, form 
a sort of con.srjlidat4*d, straight, tnink line, ho to HiMnik^ 
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and there is no valve in the way until we come to the 
lower end of the internal jugular vein, just at the root 
of the neck. Consequently, this systolic pulsation of 
venous blood always first occurs on the right side at 
the root of the neck. After that valve gives way, the 
pulsation extends up to the second valve, and finally 




Fig. 26.— Jugular Pulsation. Position and Relation of the Veins of the Neck. 

may reach the angle of the jaw. Meantime, it begins 
to appear also on the left side, but not so forcibly, as 
the backward shock has to go round a curve. In time, 
all the veins about the neck may participate in this 
curious phenomenon. Slight systolic jugular pulsation 
may, according to Bamberger, sometimes be observed 
on the right side, at the root of the neck, even when 
the tricuspid valves are not actually insufficient. In 
right ventricular enlargement a slight backward shock 
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may even be imparted through the tricuspid valves 
tlneinselves. 

Praesystolic jugular pulsation is sometimes seen in 
^ases of right auricular overflow, during contraction of 
tlic right auricle, and just before systole of the right 
^^utricle, but it is rare. It sometimes occurs in tricus- 
f^i<i insufficiency, but tricuspid obstruction would also 
'•^vor its production. 

Tricuspid Obstruction. 

Xhis lesion is very rare, and even when it is present 

^re is usually no murmur heard with it. This is 

<:)bably owing to the feebleness of the venous blood 

>Tent as compared with the arterial, and the weak- 

s of the right auricle as compared with the left. 

dually, it is only on post-mortem examination that 

cuspid obstruction is found to have existed. 

Should there be any murmur present it would be 

aesystolic, as in the case of mitral obstruction, but 

^lie murmur would be limited to the region of the en- 

^Sf orm cartilage. The right auricle would be likely to 

Oecome enlarged, but no particular change in the form 

^nd size of the heart is known. The radial pulse would 

1)6 unaffected. 

Murmurs heard loudest at the base. Aortic 

Murmurs. 

We have seen that we listen over the apex and ensi- 
form cartilage, r-espectively, in order to hear mitral and 
tricuspid murmurs in their maximum intensity. We 
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now come to a third point on the front of the chest 
walls, which is the aortic interspace, or the right second 
interspace, being that between the second and third 
costal cartilages, on the right of the sternum. Here we 
listen for murmurs referable to the aortic orifice in 
their maximum intensi|y, for reasons already given 
(p. 188). 

Omitting pericardial and pleuro-cardial friction 
sounds, already described under mitral regurgitation 
(p. 198), there are six basic murmurs heard only, or 
loudest, over the aortic interspace, and are consequently 
referable to the aortic orifice, the aorta itself, or the 
left ventricle. Five of these murmurs are systolic in 
time, and one is diastolic. The five systolic murmurs 
are the aortic obstructive, intra-arterial, intra- ventricu- 
lar, dynamic, and cardio-respiratory. Of these, the 
aortic obstructive, intra-arterial, and intra-ventricular 
murmurs are organic, the dynamic and cardio-respira- 
tory being inorganic, or functional. The diastolic mur- 
mur is also organic, being due to aortic regurgitation. 
Of these six aortic basic murmurs, therefore, four are 
organic, and two are inorganic or functional. Compare 
the following table: 



Aortic Basic 
Murmurs 



Systolic 



Aortic Obstructive. 
Intra- Arterial. 
Intra- Ventricular. 

Dynamic j g^Tol^^^iSS.- 
Cardio-respiratory. 



Diastolic . . Aortic Regurgitant. 



By comparing this table with that of mitral apex 
murmurs (p. 198), we have here, in addition, the intra- 
arterial murmurs. We also have the aortic systolic 
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obstructive murmur in place of the mitral systolic re- 

S'Urgitant murmur, and the aortic diastolic regurgitant 

^^stead of the mitral prsesystolic (or diastolic, as it is 

^^lled by Gruttmann) obstructive murmur. In other 

^^^I'ds, the mitral regurgitant and aortic obstructive 

^^^Xmurs are systolic, while the mitral obstructive and 

^^x*tic regurgitant are chiefly diastolic in time. 

Aortic Obstruction. 

-Aortic obstruction (constriction, stenosis) is the cause 
enlargement of only the left ventricle, as a rule. It 
the least harmful of all valvular lesions. The reason 
^i- enlargement of the left ventricle in this disease is 
^^t>vious, as it has more work to do to drive blood 
^Ixrough the obstructed aortic orifice, and the degree of 
'^Xdargement will be in proportion to the amount of ob- 
struction. The second sound over the pulmonary inter- 
^X)ace remains normal, as the right ventricle is not af- 
fected, but the second sound over the aortic interspace 
is weak, owing to the obstruction and diminished 
Amount of blood thrown into the aorta. The first 
^ound at the apex may be strong. The radial pulse is 
l^egular, as a rule, but in marked cases it is small, 
liard, and rigid. The physical signs are : 

Inspection, — The apex-beat is displaced downward 
and outward from its normal locality, in proportion to 
enlargement of the left ventricle. The cardiac impulse 
is usually seen to be more forcible than normal. 

Palpation— The. ai)ex-beat is felt to be somewhat 
displaced downward and outward, and to be increased 
in force. Basic systolic thrill is sometimes felt, but 
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only in those cases where dilated hypertrophy is well JMZ-A 
marked. 

Percuss ion. — The area of duUness is enlai^fed, es- — ^^ 
pecially the area of superficial dullness, and the quality ^^^^T - 
is more markedly dull, of course, in proportion to the^^-* 
amount of cardiac enlargement and diaplacement o^B=*^ 
pulmonary tissue. 

Auscultation. — The first sound is usually normal orrzM^-^^ 
louder, but the second sound over the aortic interspace^^^" 



:tloa sod Uegurgitaciou, showing 



is weak, for reiisons already given. A systolic basic 
murmur is heard, which has various names, such as 
iiortic direct, obstructive, stenotic, and so on. This 
iiortic obstructive (direct, stenotic, constrictive, sys- 
t(jlic) murmur is heiud loudest, not directly over the 
.site of the aortic viilves (p. 188), but over the aortic or 
second intei-space nesu' the right edge of the sternum, 
whom the most prominent ijurt of the bulge of the 
aorta lies (Gray). The murmur is systolic in time, like 
the mitral i-egurgitant, and occurs with the first sound. 



i 
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rather just before the second. It may be represented 
^ the following diagram : 

up p7i' tup 
I II 1 I 

Area of Transmission. — Though heard loudest over 
aortic interspace, the murmur, if loud enough, and 
5_s caught up by the sternum, may be transmitted along 
^hat bone from one end of it to the other. Besides 
"this, it is often conveyed by the arteries into the neck, 
s^nd sometimes may even be heard behind over the 
^orta on the left side of the spinal column. If it be 
loud enough, as when it is musical sometimes, it may 
he heard all over the chest. In rare cases it is heard 
equally loudly over the pulmonary interspace, simply 
because the pulmonary artery takes up the sound from 
the aorta, owing to their unusual proximity. But if 
the murmur is very feeble it will with difficulty be 
heard, even at the aortic interspace as sometimes hap. 
pens. The loudness or feebleness, of the murmur will 
give little or no true idea of the real extent of the 
lesion. The murmur is rendered more distinct by 
\valking rapidly, or in case there be co-existing anae- 
Xnia. In all cases of doubt as to whether a murmur be 
j)resent or not it is well to have the patient walk briskly 
up and down the room several times, and then auscul- 
tate immediately upon stopping. Sometimes, however, 
a purely dynamic murmur may be produced by thia 
means. 

Diagnosis of Aortic Obstruction. — There are other 
systolic murmurs to be heard at the base that very 
closely resemble the true aortic obstructive, just as 

there are systolic murmurs at the ai)ex to imitate the 

15 
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true mitral regurgitant. Omitting the pericardial and 
cardio-pleuritic adventitious sounds already differen- 
tiated when speaking of mitral regurgitation (p. 206), 
there remain the (1) intra-arterial and (2) intra- ven- 
tricular organic murmurs, besides the inorganic, or 
functional murmurs, (3) the dynamic, and (4) the car- 
dio-respiratory. 

(1) Intra-arterial Murmurs, — These are organic sys- 
tolic basic murmurs, due to roughening of the lining 
membrane of the ascending portion of the aorta, in 
flammatory vegetations, co-arctation (bending together) 
of the aorta, slight constriction, sacculation or pouch- 
ing of the vessel near the heart, and pressure on the 
aorta near its origin from tumors or fluid in the peri- 
cardial sac. Though sufficient to produce a systolic 
basic murmur, they might not materially interfere with 
the outward flow of blood, so that the left ventricle is, 
in such cases, not usually enlarged, whereas in aortic 
obstruction, unless of very recent occurrence, it is en- 
larged. Where no enlargement is observable, the his- 
tory of a recent attack of endocarditis would be of 
service; otherwise, it might be difficult, if not impossi- 
ble, to make an absolutely correct diagnosis, even by 
the pulse as traced with the sphygmograph, since it is 
but little altered in aortic obstruction. Intra-arterial 
murmurs are invariably loudest over the site where 
they are produced, as in case of aneurismal murmurs. 
It might so happen that the cause of the murmur 
might be situated in the pulmonary artery, but caught 
up by the aorta. For that reason, it is thought better 
to term them intra-arterial than intra-aortic murmurs. 

(2) Tntra-ventricular Murmurs. — The same remarks 
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^PE>ly here as when speaking of mitral regurgitation. 

(P- 206). InsteM of the aortic orifice being affected by 

^'^^ endocarditis, a lesion somewhere within the ventri- 

^^^ ( intra- ventricular) may have been produced, suffi- 

^^^nt to give rise to a systolic murmur, heard only, or 

^^dest, over the aortic interspace. . It, is differentiated 

-^Oxn aortic obstruction, not by the quality, pitch, or 

^^^Ixer properties of the murmur, but by the fact that if 

-*^e murmur be purely intra-ventricular, the left ventri- 

^^le is not enlarged. 

(3) Dynamic Murmurs. — These murmurs are caused 
^Jr perverted action of the heart, and may be of neurotic 
anaemic origin, as described when speaking of them 
connection with mitral regurgitation (p. 207). They 
"^ccur more commonly at the base than the apex, but 
^l?e always systolic in both localities. In a word, dias- 
tolic heart murmurs are organic, and all functional, or 
ixiorganic murmurs are systolic. 

These dynamic aortic systolic murmurs of neurotic 
<:>rigin are distinguished here, as elsewhere, by their 
\3eing inconstant. They are observed not only among 
"the choreic, nervous, and hysterical, but often among 
athletes, during or immediately after violent exercise. 
A x>^rfectly healthy person, especdally a young girl, 
after violently nmning uj) stej)s, will often have a tem- 
porary dynamic basic aortic systolic mumiur. Some- 
times it is pulmonic also. A murmur may be some- 
times produced, also, with pressure of the stethoscope 
with those having thin and yielding chest walls, as 
among children. Such dynamic murmurs are told by 
their being inconstant, and by their not being neces- 
sarily associated with hypertiophy of the left ventricle. 
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Dynamic aortic systolic murmurs may also be due 
to ansemia, as in the case of apex murmurs. They are 
distinguished by their not being necessarily associated 
with the left ventricular enlargement; by other and 
co-existing signs of anaemia, of which venous hum 
(soon to be fully described) is one of the most impor- 
tant; by the non-existence of other murmurs; and by 
their disappearing under proper treatment for ansemia. 

(4) Cardio-respiratory murmurs^ so-called, are 
thrown out by having the patient hold the breath, and 
they then cease at once, as already described when 
speaking of mitral regurgitation (which see). The 
aortic regurgitant murmur, having a different area of 
transmission, and occurring in diastolic time instead of 
systolic, besides other signs to be described, need not 
be dwelt upon here. Sometimes aortic obstruction is 
so marked that the left ventricle will, in time, become 
so enlarged as to cause the mitral valves to be some- 
what relatively insufficient, giving a slight mitral sys- 
tolic regurgitant murmur at the apex; but this con- 
dition appears to be somewhat rare. 

AncBmic murmurs are usually placed here, so that a 
few remarks in regard to them at once become neces- 
sary. According to some authors, they are always 
produced at the aortic orifice. The theory is that in 
anaemia the heart muscle becomes weak and flabby, 
and stretches so that the cavities of the heart are 
larger than normal, while the tough rings around the 
orifices remain the same. Enlarged cavities, the ori- 
fices remaining normal, is relatively the same thing as 
normal cavities and constricted orifices, so that such a 
so-called anaemic murmur is, after all, simply a sort of 
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^^^mporary obstruction marmur, in other words, a dy- 
^^^mic murmur due to ansBmia, and not purely a blood, 
hsemic murmur. 

Purely hsBmic murmurs, due to anaemia, are heard 
^er the pulmonary interspace rather than the aortic, 
ometimes, it is true, they are caught up by the aorta, 
mst as aortic organic obstructive murmurs are some- 
imes caught up by the pulmonary artery when the 
wo press closely on each other. Not only are these 
ulmonary hsemic murmurs sometimes caught up by 
'^he aorta, but by it they may be and are, sometimes, 
"Conveyed into the arteries of the neck. Frequently, 
"these murmurs in the arteries of the neck, however, 
^re not conveyed there, but are simply created by 
Pressure from the stethoscope disturbing the regular- 
ity of the calibre of the artery. 

How are basic dynamic murmurs due to anaemia to 
^e distinguished from aortic obstructive murmurs, 
t>oth being systolic? Not by their quality, pitch, or 
^other properties, albeit murmurs dependent on anaemia 
^or their production are usually lower in pitch, softer, 
Xnore blowing in quality, and more diffused about the 
Tbase of the heart, but are not transmitted so far as in 
i;he case of obstruction. But this is not always the 
<5ase. The real difference is that aortic obstruction 
causes enlargement of the left ventricle, whereas anae- 
mia does not, although palpitation from chronic anae- 
mia may give rise to a somewhat general enlargement 
of the heart from overwork long continued. Or else 
the enlargement would be due to dilatation from anae- 
mia, with feeble impulse, but in either case it would 
be general instead of limited to the left ventricle, as is 
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usually the case in aortic obstruction. Only in rare 
cases of long standing does aortic obstruction give rise 
to relative (secondary) mitral regurgitation with se- 
quential enlargement of the left auricle and right ven- 
tricle. Dynamic murmurs, due to ansemia, whether 
heard at the ai)ex or base, are also associated with 
other signs of ansemia, among which venous hum may 
be mentioned here. 

Venous hum^ or bruit de didble^ is a continuous 
though remittent roaring sound, heard over certain 
large veins, as the jugulars, subclavian, and femoral 
veins. Prom the fact that the sound is continuous it 
is readily distinguished from an arterial murmur. It 
is most convenient to listen for it in the neck, and it is 
best heaid over the junction of the internal jugular 
and subclavian veins. Turn the patient's head to one 
side and elevate the chin, so as to render the tissues 
tense on tliat side of the neck. Now place the stetho- 
scope over the point mentioned, just at the root of the 
neck, and the continuous roar of venous hum (not 
rhythmical tracheal breathing) will be distinctly heard, 
usually in an an^eniic person, especially a young anae- 
mic woman. Pressure witli the finger, or otherwdse^ 
over the vein on the distal side of the stethoscope 
causes the hum to cease at once. Remove the pressure 
and it immediately returns. 

Guttmann, of Berlin, thinks that venous hum is due 
to the vortiginous (eddying, whirling) movement of 
blood in the ami)ullaB (bulbs) formed by the union of 
the internal jugular and subclavian veins. The volume 
of blood, he thinks, is smaller in anaemia, and the am- 
pullae remain the same size, as they are adherent to 
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i^he surrounding connective tissue. This would allow 
®Pace in the ampullae for the vertiginous or eddying 
movement of the blood, as mentioned. According to 
^^^ttmann, venous hum is also heard more frequently 
^^<i with greater intensity on the patient's left side of 
"^^^ neck, since the curved direction that the blood has 
^ take on the left side would produce more vertiginous 
^^Ovement. Not infrequently, however, it is heard 
^^ Eldest on the patient's right side of the neck, and 
^^Tnetimes, indeed, when it cannot be heard at all on 
1>-^ left. In the first place, it is highly improbable that 
^^e ampullae would be prevented from contracting, and 
*^^coining accommodated to the diminished volume of 
■^lood, by their being adherent to surrounding and 
^^^ther loose connective tissue. In the second place, 
"^enous hum does not appear to be due to the vortigi- 
^ous movement of venous blood, since it is produced 
l>est where the blood has a straight and rapid course in 
Xarge veins, and for that reason is heard best, or only, 
On the right side of the patient's neck. There are vari- 
ous other theories about the production of venous 
lium. 
• According to Fothergill, many ingenious hypotheses 
liave been raised regarding the causation of venous 
lium, but none as yet have been accepted. According 
to Walshe, the composition of the blood in the anaemic 
state cannot be overlooked. It appears that watery 
venous blood is soniferous, while arterial blood, under 
the same conditions, is not, the exact reason for which 
does not appear to be known. It would seem, there- 
fore, that venous hum depends upon the character of 
the venous blood in the anaemic state, rather than upon 
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the supposed vortiginous movement of the blood in 
ampullae, the vibration of valves of veins, and so on. 

Aortic Regurgitation. 

Aortic regurgitation (reflux, insufficiency) is the 
cause of great enlargement of the left ventricle only, 
as a rule. Should relative insufficiency of the mitral 
valves occur, the left auricle, and, in time, possibly, the 
right ventricle also, would become enlarged, though 
the patient would hardly live long enough in such a 
marked case. It is one of the most hopeless and 
fatal of all valvular lesions of the heart. Walshe 
places it fourth in the order of relative gravity, but, 
leaving out tricuspid regurgitation, I should be in- 
clined to place it first. 

The reason why the left ventricle becomes enlarged 
in aortic regurgitation is obvious. The blood regurgi- 
tating back into the ventricle simply gives it double 
work to perform. The first sound of the heart may be 
louder than normal, or it may be absent. In other 
words, it varies, depending, no doubt, upon the amount 
of dilatation and whether or not it has brought about 
relative mitral insufficiency. The second sound over 
the pulmonary interspace is usually normal, unless the 
right ventricle becomes sequentially enlarged from rela- 
tive insufficiency of the mitral valves, and then the 
second sound over the pulmonary interspace will be 
accentuated. Over the aortic interspace the second 
sound is taken up by the aortic regurgitant murmur 
which occurs with it, being diastolic in time. The 
pulse of aortic regurgitation is characteristic. Owing 
to enlargement of the left ventricle, the blood is driven 
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with ^eat force into the aorta, but as that artery 
empties itself in two directions at once, back into the 
left ventricle and forward into the capillaries, the pulse, 
which started with such a thump, suddenly collapses 
from not being sustained, so that it is sometimes called 
collapsing, vanishing, unsustained, locomotive, or water- 
hammer pulse. Why it should be nick-named water- 
hammer pulse does not appear to be known, as that 
expresses nothing. But unsustained or collapsing pulse 
does express its character. The physical signs of aoiiic 
regurgitation are: (See fig. for Aortic Obstruction.) 

Inspection. — The apex-beat is carried down and out, 
owing to enlargement of the left ventricle. The heart's 
impulse is usually seen to be more forcible than nor- 
mal. There is usually pulsation in the arteries about 
the neck, and all over the body where the arteries are 
superficially located and visible. If the patient be di- 
rected to hold the arm up, not infrequently the radial, 
ulnar, and other arteries of the upper extremity are 
seen to pulsate. 

Palpation, — The apex of the heart is felt displaced 
downward and outward, and sometimes basic diastolic 




Fio. 28.— Sphygmog^raphic Tracing^ of Aortic Regurgitation Pulse. 

thrill is felt. The radial pulse is unsustained, or col- 
lapses under the finger. The sphygmographic tracings 
of this impulse are characteristic. 
Percussion. — Tliis shows an increawMl area of cardiac 
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dullness, due to enlargement of the left ventricle. It 
may be still more increased if there be relative mitral 
insufficiency and consequent enlargement of the left 
auricle and also right ventiicle. 

Ai(scnltation, — This reveals the presence of the char- 
acteristic aortic regurgitant murmur. It is diastolic 
in time, and occurs with, or takes the place of, the sec- 
(md sound of the heaii:. It is sometimes termed the 
aortic indirect or insufficient murmur. The aortic re- 
gurgitant (indirect, insufficient, diastolic) murmur may 
be represented by the following diagram: 

up tXi-])1l 

I II 1 I 

The quality of the munnur varies, but in most cases 
it appears to be harsher and higher-pitched than the 
aortic obstructive murmur. Sometimes they exist to- 
gether, foraiing what may be termed steam-tug mur- 
mur, hoo — chet\ The combination is usually best heard 
on the sternum about the fourth or fifth cartilage. 

Area of Transm/s.sio/i. — The aortic regurgitant mur- 
mur is directed back from the current of blood, and for 
that reason is not usually heard so plainly in the aortic 
interspace as it is over tlie sternum about the fourth 
cartilage. It is sometimes heard only at the lower end 
of the sternum. Sometimes it is conveyed backward to 
the apex of the heart, where it is to be distinguished 
by its diastolic time, diminished intensity, and the en- 
larged left ventricle, from mitral obstructive murmur 
(which see). If the murmur is loud enough, the ster. 
num will catch up the soimd, so that it may be heard 
from one end of that bone to the other. Occasionally, 
the pulmonary artery takes up the murmur from its 
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proximity t» the aorta, so that pulmonary regurgita- 
tion may be imitated (p. 239). Sometimes it is heard 
behind along the spinal column, but it may be loud 
and musical, so as to be heard as soon as one enters 
the room, and may be so audible to the patient as to 
prevent sleep. 

Diagnosis of Aortic Regurgitation, — Like all other 
diastolic murmurs, the aortic regurgitant murmur is 
organic, and there is no functional or inorganic or other 
murmur to imitate it. It stands alone as a murmur, 
but is associated with enlargement of the left ventricle. 
When confined to the lower end of the sternum, tricus- 
pid regurgitant murmur might be thought of, but the 
latter is systolic, the former diastolic in time, and the 
other physical signs pertaining to each are otherwise 
characteristic and distinctive, as already pointed out. 
The late Dr. Austin Flint describes a diastolic non- 
regurgitant, or rather a prediastolic, aortic murmur, 
"but truly says that in this connection it is of little or 
no practical value. It is due to roughening of the lin- 
ing membrane of the aorta near the heart, and belongs 
to the latter end of systole rather than diastole, and 
has already been mentioned under aortic obstruction. 

Aortic Obstruction and Regurgitation. 

This combination of lesions is second in the order of 
frequency, according to Walshe. Separately or to- 
gether, they cause enlargement of the left ventricle. 
When both lesions exist at the same time, the left ven- 
tricle is enlarged and there are two murmurs, the sys- 
tolic obstructive and the diastolic regurgitant already 
described. The two are often heard together, especially 
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on the sternum, usually about the fourth or fifth car- 
tilage, and form what may be termed the steam-tug 
murmur, hoo — chee, hoo standing for the obstructive, 
and chee for the regurgitant murmur. 

Pulmonary Murmurs. 

We listen over the apex, ensiform cartilage, and 
aortic interspace, respectively, for mitral, tricuspid, 
and aortic murmurs in their maximum intensity. We 
now come to the fourth and last point on the front of 
the chest walls, the pulmonary interspace, where we 
listen for pulmonary murmurs in their maximum in- 
tensity. The pulmonary interspace is the second inter- 
space, or the interspace between the second and third 
costal cartilages, at the left edge of the sternum. Theo- 
retically, we would have the same number of murmurs 
here as over the aortic interspace, with the addition of 
the purely anaemic or haemic murmur. But pulmonic 
diastolic regurgitant murmur is so rare that it may be 
practically thrown out altogether. Of the systolic pul- 
monary murmurs the same remarks would apply here 
to intra- ventricular, intraarterial, dynamic, and cardio- 
respiratory murmurs, as when describing aortic systolic 
murmurs. There remain two pulmonary murmurs, 
therefore, the pulmonary obstructive, and the anaemic. 

Pulmonary Obstruction. 

Pulmonary obstruction (constriction, stenosis) is not 
commonly observed among adults. It is due to foetal 
endocarditis in which the right, instead of the left side 
of the heart is affected, as already stated (p. 193). 
Children are therefore bom with pulmonary valvular 
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lesions, when they have them, and usually die early. It 
gives rise to a basic systolic murmur, as in the case of 
aortic obstruction, but heard on the left side of the 
sternum over the pulmonary (second) interspace in its 
maximum intensity, instead of on the right. The pulse 
is not affected by it. It leads to more or less enlarge- 
ment of the right ventricle. The diagram representing 
this murmur is the same as for aortic obstruction. 

The area of transmission is the same as for the aortic 
obstructive murmur so far as the sternum is concerned, 
but beyond that it differs materially. It is not con- 
veyed up into arteries of the neck, but back in the 
lungs by the pulmonary artery, and for that reason, 
when loud, is heard behind over both sides of the backs 
of children having thin chest walls. It is also trans- 
mitted out toward the left shoulder sometimes. In a 
case of a girl of fourteen now under my observation, 
the murmur is so loud as to be heard distinctly all over 
the chest, though loudest and most distinct over the 
pulmonary interspace. Systolic basic thrill is some- 
times felt, as in aortic obstruction. 

How are we to tell it from the ana3mic or other mur- 
mur? Simply because it is usually associated with 
more or less cyanosis or blue disease (morbus cseru- 
leus), owing to the venous congestion over the body. 
Walshe says that true pulmonary obstructive murmur 
is very rare, except in cases of cyanosis. Fits of dysp- 
noea are likely to occur any time, owing to the lungs 
not being properly supplied with blood. Cyanosis it- 
self does not give rise to a murmur as anaemia does. 

True anaemic or ha3mic murmurs due to a watery 
condition of the blood are always systolic, and perhaps 
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always basic. They are also apparently pulmonic in- 
stead of aortic, although they may sometimes be taken 
up by the aorta when the two vessels are in close con 
tact with each other. May not these murmurs be 
nothing more than venous hum in the pulmonary 
artery, throuTi into rhythm by proximity to the heart? 
It is true that they do not always co-exist with venous 
hum in the neck, but that may be because the venous 
blood travels differently in those vessels. 

Another supposed cause of systolic anaemic murmurs 
heard over the pulmonary interspace would not be 
mentioned here but for the fact that Balfour's name is 
connected with it, although, according to Flint, it did 
not originate Avith BaKour, but with ISTaunyn. The 
latter thought that the murmur was not to be attrib- 
uted to the pulmonary orifice at all, but was due to a 
slight mitral i*egurgitation due to weakness of the 
heart from ansemia, with an accompanying mitral 
systolic anfemic murmur, not loud enough to be 
heard at the apex but loud enough to be taken up by 
the left auricular ajipendix, which had also become 
dilated and enlarged from anaemia! Yet in mitral 
regurgitation with a loud murmur and the left auricle 
very much more enlarged than in ansemia, the trans- 
mission of the murmur to this point is very rare, as 
already stated (see Mitral Regurgitation). Flint, per- 
haps justly, characterizes such reasoning as strained. 
Vierordt, of Leipsic, states that the explanation of 
these cardiac anaemic murmurs is very difficult, and 
thinks that in many cases Sahle's suggestion might be 
available, that these murmurs may arise from the large 
vessels concealed in the thorax. 
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Pulmonary Regurgitation. 

Pulmonary regurgitation (reflux, insufficiency) is 
such a rare disease that it is hardly worth mentioning. 
If it occurred it would give rise to a pulmonary regur- 
gitant murmur, which would be diastolic in time, and 
could not be confounded with any functional or inor- 
ganic murmur. As Flint states, a diagnosis could be 
made when other signs went to show the existence of 
pulmonary and the absence of aortic regurgitation. 
Diastolic thrill might be felt in both. But the pulse, of 
course, would be different, being unaffected by pul- 
monary regurgitation, and collapsing in the aortic 
lesion. Jugular pulsation would occur in time, with 
Enlargement of the right ventricle in pulmonary regur- 
gitation, together with cyanosis and cardiac dropsy, 
l:ione of w^hich are characteristic of aortic regurgitation. 
^s the disease is so rare, however, it is perhaps really 
>nore of a clinical curiosity than of any i>ractical value. 

Relative Gravity of Valvular Lesions. 

According to Walshe, the following is the order of 
relative gra\ity of valvular lesions: Ci) tricusjnd re- 
gurgitation, (2) mitral regurgitation, di) mitrdl obstruc- 
tion, (4) aortic regurgitation, To; i)ulmonary obstruction, 
(6) aortic obstruction. Very little is known al)Out jjul- 
monary regurgitation and tricusi)id obstruction. 

Neither of the first tlin^? nu'iitioned prrxluce what is 
generally undei-st^)od as suddf^n d<^ath from heart dis- 
ease. But all thrff<5 are dang^'foiis, from such complica- 
tions as pulmonary congi'stion, li<*nioiTliagic infarction 
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(p. 101), cardiac dropsy, and pulmonary oedema, which 
are likely to occur. But in aortic regurgitation not 
only is thoracic aneurism likely to be produced from 
the tremendous force with which the blood is thrown 
into the aorta (p. 271), and sudden death from cerebral 
apoplexy, but there is also liability to sudden death due 
to failure of the heart's action from some cause, sup- 
posed to be, by some, failure of blood to be conveyed 
by the nutrient arteries of the heart. For these reasons 
it would appear that aortic regurgitation, well-marked, 
is among the most dangerous of all valvular lesions of 

the heart. 

Endocarditis. 

Endocarditis, as already said, occurs most frequently 
in the course of acute articular rheumatism, especially 
among the young, but it may also occur in the course 
of any other disease, or independently. During foetal 
life it attacks the right side of the heart, but after birth 
it attacks the left side, as already stated (p. 193). It 
usually results in valvular disease of some kind (mitral 
regurgitation, most frequently with consequent enlarge- 
ment), or else some lesion elsewhere within the ventri- 
cle, or finally it may possibly end in complete recovery. 

The physical signs of endocarditis are based chiefly 
on auscultation. Inspection usually is negative. Pal- 
pation is usually also negative, but may reveal the fact 
tliat the heart's action and pulse are excited, and 
sometimes irregular. If it be the first attack, percus- 
sion dullness will be very slightly, or not at all, in- 
creased in extent, as the heart will not be appreciably 
enlarged. Upon auscultation the sounds will be nor- 
mal or perhaps slightly increased in intensity, except 
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at the site of the murmur, which will be heard at the 
apex or over the aortic interspace. The murmur occurs 
early in the disease, and is systolic in time and blowing 
in quality. It is due to roughening of the surface or 
deposit of lymph on or near the valves of the mitral or 
aortic orifices. The positive proof, according to Flint, 
is the presence of a mitral systolic murmur occurring 
during an attack of rheumatism If it be aortic it is in 
many cases inorganic. The mitral systolic murmur 
need not show actual regurgitation as yet, or it may 
he purely intra- ventricular. But if the left ventricle 
be enlarged and endocarditis be suspected, it will not 
be the first attack, since the enlargement will be due to 
mitral regurgitation from a previous endocarditis. 

Pericarditis. 

Pericarditis usually occurs in connection with acute 
a^rticular rheumatism, tubular nephritis, pleurisy, 
Syphilis, pneumonia, tubercle, or cancer. Of course it 
Xnay be due to surgical injury also, but it is rarely, if 
ever, an idiopathic affection. It is usually attended with 
more or less effusion, and is divided into three stages. 
In the first stage (congestion) the action of the heart is 
irritable and forcible. The area of dullness is as yet 
unchanged. Auscultation uniformly reveals the pres- 
ence of a pericardial (exocardial) friction sound. En- 
docardial murmurs may also exist. But pericardial 
(exocardial) friction murmurs are superficial, rubbings 
churning, clicking, or creaking, never blowing, whis- 
tling, or roaring, and are limited to the cardiac region, 
and often vary in intensity with position of the patient, 
or pressure with ear or stethoscope, and occur inde- 

16 
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region in proportion to the amount of effusion, dimi- 
nution, or absence, of the apex-beat, and diminution 
of the respiratory movements on the left side. 

Palpation, — The apex-beat is raised upward and 
outward to the left, is feeble or suppressed, and may 
change with position of the patient. If not felt when 
the patient is on the back, it may be perceptible if the 
patient leans forward. An undulating impulse is 
sometimes felt, and the epigastrium may be bulging 
from depression of the diaphragm. 

Percussion. — The area of praecordial dullness is en- 
larged. If the effusion be great this area is found to 
be wider below than above, on account of the shape 
of the pericardial sac. It may extend down to the 
aeventh rib and up to the first rib, and from nipple to 
nipple, or even further. 

Auscultation. — The pericardial friction sounds have 
now disappeared, since the two surfaces cannot rub 
"together. The heart sounds are feeble and heard bet- 
ter at the top of the sternum than elsewhere, as the 
effusion occupies less space there than below. Some- 
times a basic systolic murmur, due to pressure of the 
effusion on the aorta, is heard. The respiratory mur- 
mur, pectorophony (vocal resonance), and vocal fremi- 
tus are diminished or absent over the central portion 
of the cardiac region. The third stage is that of ab- 
sorption. The friction sound returns— /r^rf^o redux-^ 
the heart sounds become more distinct, and there is a 
gradual return to health in favorable cases. In other 
cases it may become subacute or chronic. 

Chronic pericarditis may be attended with' adhe- 
sions simply, or there may be adhesions with hypertro- 
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ated with endocarditis or, more frequently, with peri- 
carditis. In the acute form, the pain in the cardiac 
region is extreme, the pulse rapid and weak. In the 
chronic form, the symptoms are those of a weak heart, 
with want of correspondence between the heart and 
pulse beat. Neither form is diagnosticated during life. 

Hypertrophy of the Heart. 

Hypertrophy of the heart differs from hyperplasia. 
In the former case the existing anatomical elements 
are enlarged, in the latter their number is increased 
(Flint). In both cases the heart is enlarged. 

Hypertrophy may be general, or limited to one or 
xnore of its compartments. In the latter case the left 
Ventricle is by far the most frequently affected, then 
the left auricle, then the right ventricle, and lastly the 
light auricle may sometimes be somewhat enlarged. 
Again, the hypertrophy may be concentric, simple, or 
eccentric. In the lirst case the walls are thickened and 
the cavities become smaller. This is so rare that it is 
more theoretical than practical, and may be thrown out 
altogether. Simple enlargement is not common either 
— that is, thickening of the walls — the cavities remain- 
ing the same. Indeed, hypertrophy or enlargement of 
the heart from any cause is so uniformly of the eccen- 
tric variety, that, unless otherwise specified, enlarge- 
ment of the heart will always be meant to be eccentric 
hypertrophy — that is, hypertrophy with dilatation, 
usually termed hypertrophous dilatation, or dilated 
hypertrophy. 

Of the causes of enlargement of the heart, (l)valvu- 
lar lesions, as previously stated, are the most frequent. 
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Moreover, each of these lesions gives rise to its own 
characteristic enlargement, which will be marked in 
proportion to the degree of the lesions. Thus, mitral 
regurgitation causes enlargement (dilated hypertrophy) 
of the left auricle, left ventricle, and right ventricle in 
the order named. Mitral obstruction causes enlarged 
left auricle and right ventricle. Aortic obstruction 
gives rise to enlarged left ventricle and aortic regurgi- 
tation also, only the enlargement is usually more 
marked in aortic regurgitation ; and in either case, but 
especially in aortic regurgitation, there may occur rela- 
tive insufficiency of the mitral valves, with consequent 
enlargement of the left auricle, if not the right ventri- 
cle, also, in time. Pulmonary (pulmonic) obstruction 
or regurgitation will lead to enlargement of the right 
ventricle and auricle, and tricuspid regurgitation, re- 
sulting from foetal endocarditis (not relative or second- 
ary), or obstruction would cause enlargement of the 
right auricle only. 

{2)Brig7ifs Disease of the Kidneys. — In the chronic 
interstitial variety there is enlargement of the left ven- 
tricle only, and this is not due to valvular lesion but 
simply to the fact that the left ventricle has extra 
work to perform in overcoming the obstruction due to 
the lessened calibre (lumen) of the arterioles through- 
out the body. In the chronic tubular variety of 
Blight's disease of the kidneys, there is liability to in- 
flammation of serous membranes generally, the endo- 
cardium included, with resulting valvular lesion. En- 
largement of the heart, therefore, in chronic tubular 
nephritis is usually due to valvular lesion, resulting 
from an endocarditis. 
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(3) General Vesicular Emphysema, — In this case 
there is enlargement of the right ventricle, owing to 
obstruction to the pulmonary circulation. 

(4) Exophthalmic goitre^ called also cardio-thyroid 
exophthalmos, Basedow's, or Graves' disease. Here we 
have general cardiac enlargement due to over nourish- 
ment from vaso-motor dilatation of the nutrient vessels 
of the heart. According to Niemeyer, Bamberger, and 
others, the nutrient vessels of the heart in this disease 
are enlarged from vaso-motor dilatation due to some 
disturbance of the cervical ganglia of the sympathetic 
nervous system (see Exophthalmic Goitre). 

(5) Palpitation from anaemia, or other cause, may 
give rise to enlargement of the heart from its overwork. 
The alcoholic habit probably acts somewhat in this 
"way. Habit, mode of life, occupation requiring pro- 
longed muscular exertion, as among athletes, and the 
like, also enlarge the heart to a certain extent, as well 
as excessive venery. The physical signs of hypertro- 
phy of the heart with dilatation are usually more 
marked than they are when simple hypertrophy alone 
exists. They are: 

Inspection, — The enlargement is always more to the 
patient's left than right, and the line of the base is 
rarely, if ever, changed. The extent of the visible im- 
pulse is increased, and there is more or less proniinence 
of the praecordial region. The apex-beat is also seen 
to be more forcible than normal, and it may be as low 
as the ninth rib and outside the mammillary line. En- 
largement of the right ventricle pushes the apex fur- 
ther to the left than normal, but the apex is also low- 
ered when the left ventricle is enlarged. 
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Palpation, — The impulse is heaving and lifting in 
character, with or without thrill, and its area is in- 
creased. Hypertrophy of the right ventricle usually 
gives a strong epigastric impulse. ^Vhen the left ven- 
tricle is hypertrophied the apex-beat is carried down 
and out. Praesystolic impulse is sometimes felt over 
an hypertrophied left auricle, as may occur in mitral 
disease. 

The mdial pulse in hypertrophy of the right side of 
the heart is not appreciably affected in character. But 
in hypertrophy of the left ventricle without regurgita- 
tion or obstruction, the radial pulse is full, prolonged, 
and sustained. 

Percussion, — Both areas of dullness are increased, 
laterally and vertically. General enlargement may 
give dullness on percussion from the third to the eighth 
rib, and from an inch to the right of the sternum to 
two or three inches outside the left nipple. Walshe 
mentions a ease where enlargement (dilated hypertro- 
phy) of the heart was so extensive as to be mistaken 
for pleurisy of the left side with effusion. Hypertro- 
phy of the left ventricle gives dullness usually beyond 
the left nipi)le ; of the right ventricle, considerably to 
the right of the sternum. In hypertrophy of the left 
auricle the area of dullness over that portion is en- 
larged and more marked. 

Alts cultat 1071. — The first sound, dull, muffled, pro- 
longed, diffused over a larger area than in health, and 
increased in intensity, may indeed so closely resemble 
a slight systolic murmur, as to make it sometimes diffi- 
cult to decide; and the second sound is also louder 
and more diffused than in health. If murmurs are 
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3)reseiit they will more or less obscure, or take the 
place of the heart sounds. There is diminution or 
absence of the respiratory murmur over the prsecordial 
space. 

Hypertrophy of the right auricle rarely occurs, and 
then it is due to tricuspid regurgitation usually, as 
tricuspid obstruction (stenosis, constriction) is almost 
Unknown during life (Walshe). 

Dilatation of the Heart. 

Dilatation of the heart may be one of three kinds: 
^1) hypertrophous dilatation, or dilated hypertrophy, 
^which is the most common form, and just considered; 
(2) simple dilatation, where the walls remain the same 
but the cavities are enlarged ; and (3) attenuated dila- 
tation (Walshe), where the cavities are not only en- 
larged, but the walls are thinner than normal. It is 
the last variety that requires our attention. Attenu- 
ated dilatation, or dilatation witJiout compensating 
Tiypertrophy^ is a hopeless disease. It may result from 
valvular lesion, or general vesicular emphysema, where 
dilatation and hypertrophy of certain parts occur to- 
gether, producing the various enlargements character- 
istic of those diseases, as already fully described. 
Presently the time arrives, however, when hypertrophy 
ceases to compensate, and then the case becomes one of 
dilatation, since, evidently, enlargement cannot con- 
tinue to go on indefinitely. In other cases dilatation 
occurs from inherent weakness of the heart muscle 
itself, in other words, from no known cause. Thoracic 
aneurism causes dilatation in so far as it is a cause of 
obstruction to the outflow of blood, and in this way 
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acts as valvular lesion would. But the underlying 
cause of aneurism, if it be gout, syphilis, or lead pois- 
oning, may cause weakness of the heart muscle also, 
and thus favor dilatation. The physical signs of car- 
diac dilatation are: 

Inspection, — The visible area of the apex-beat, if in- 
deed it be visible, is increased without any particular 
point of maximum intensity. Dyspnoea and cyanosis 
are sometimes observed, especially after attempted ex- 
ertion. 

Palpation. — The cardiac impulse is feeble, its area is 
increased, rarely is there any thrill, but rather an un- 
dulating motion over the prsecordial region, especially 
if there be mitral regurgitation. The radial pulse is 
feeble, sometimes irregular, small, and compressible. 

Percussion, — The area of cardiac dullness is in- 
creased in the direction of the part dilated, or generally 
increased if the dilatation aifect the whole heart. In 
the latter case it is oval or somewhat square in shape, 
instead of being triangular, mth the base downward, 
as in pericarditis with effusion. 

Auscultation, — Both sounds are short, abrupt, feeble, 
and equal in duration, the second being often inaudi- 
ble at the apex. The post-systolic or first period of 
silence is prolonged. Endocardial murmurs, when 
present, are indistinct. The respiratory murmur is 
diminished or absent over the prsecordial region, owing 
to the cardiac enlargement. 

Fatty Degexekatiox of the Heart. 

Fatty heart is of two kinds, (1) that in which the fat 
is added to the organ without or within, or between its 
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fibres, and causing trouble by pressure ; and (2) that in 
which the muscular fibre is replaced by fatty tissue. 
The first is by Walshe termed fatty infiltration ; and 
is simply an accumulation of fat. The second is known 
as Quain's fatty degeneration, and by Walshe is termed 
fatty metamorphosis of the heart. The first variety 
may give some inconvenience, but may be modified, if 
not entirely got rid of, by a Carlsbad course, or re- 
stricted diet, if thought necessary. The second is a 
serious and often fatal disease. There is no known 
cause for Quain's fatty heart. Obesity, though associ- 
ated with fatty infiltration, bears no relation whatever 
to fatty metamorphosis. Cardiac fatty metamorphosis 
occurs at middle life, or past, and in men rather than 
women. It also occurs more frequently among the 
upper classes than among laborers. It is probable that 
any condition that interferes with the proper nutrition 
of the heart, such as sclerosis of its nutrient vessels 
from various causes, and leading to cardiac ischaemia 
(see Angina Pectoris), may predispose to fatty metamor- 
phosis. But in tuberculous and other wasting diseases 
the heart is more frequently normal than fatty, and 
hence they cannot be said to be causes of the disease. 
The real cause, whatever it may be, is probably inherited 
rather than acquired. The physical signs of fatty met- 
amorphosis of the heart (Quain's) are as follows: 

Inspection, — The heart's impulse is usually not ob- 
servable, owing to its feebleness. The patient may be 
observed to be suffering with a fit of dyspnopa and 
having a peculiarly anxious expression. The circus 
senilis may be present, but ai)pears to bear no fixed 
relation to the disease. 
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Palpation. — The impulse is so weak as to be scarcely 
felt, even though the patient be emaciated and leans 
forward. If the heart was hypertrophied first, there 
may be an undulating impulse, as in attenuated dilata- 
tion. The pulse is feeble and sometimes abnormally 
slow ; or it may be irregular and intermitting, chang- 
ing from abnormal slowness to rapidity — from 20 to 30 
beats i)er minute to 150, but always weak. 

Percussion, — The area of dullness will be normal, 
unless hypertrophy co-exists, when it would be larger, 
or smaller if there be atrophy. 

Auscultation. — The first sound of the heart, even at 
the ai)ex, instead of being somewhat low pitched and 
of well-marked duration, as in health, now becomes 
short, high pitched, and weak, and the first rest is not- 
ably prolonged. The second sound is feeble but dis- 
tinct, and is accentuated in the aortic or pulmonary 
interspace, according as the right or left ventricle is 
chiefly afl'ec^ted. Of course, murmurs of various kinds 
may be present, but they are rare, and when they are 
present they are usually weak. The patient feels bet- 
ter, according to the late Dr. Alonzo Clark, lying down 
with the head low, as the heart would then have less 
to do. 

Atrophy of the Heakt. 

Atrophy of the whole heart, unless it be senile, is of 
rare occurrence. It sometimes takes place in connec- 
tion with wasting diseases like phthisis, suppurating 
bone, calcification of the coronary arteries, tightly ad- 
herent pericardium, and, rarely, after pregnancy. Local 
atroi)liy of some part of the heart is more common, and 
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occurs in connection with fatty heart. In mitral ob- 
struction, also, the left ventricle is somewhat atrophied, 
and when this lesion occurs in children, there appears 
to be usually more or less deformity of the chest, re- 
sembling the so-called pigeon breast. The flattening 
is particularly well marked in the lower prsecordial 
region to the left of the sternum, but whether it be 
due to atrophy of the left ventricle, or a lack of gen- 
eral nutrition from imperfect cardiac function, is not 
exactly known. In case of general atrophy, the area 
of percussion dullness is diminished, the heart's sounds 
are clear, the impulse is feeble, the pulse quick and 
feeble, but regular, and there is a great tendency to 
palpitation (Da Costa). 

Cardiac Dropsy. 

Cardiac dropsy usually begins about the feet and 
ankles, and, gradually extending upward, is afterward 
met vnth in various localities. It is most constantly 
associated with dilatation of the right heart, as in tri- 
cuspid regurgitation, but there are exceptions. Albu- 
men, when present in the urine, is due to renal conges- 
tion simply, unless there be also co-existing structural 
lesion of the kidneys. 

Exophthalmic Goitre. 

Exophthalmic goitre (cardio-thyroid exophthalmos, 
Basedow's disease. Grave's disease), in order to be com- 
plete, consists of three factors: (1) i)alpitation and en- 
largement of the heart, (2) enlargement of the thyi-oid 
gland, with throbbing of the arteries alxjut tlie neck, 
and (3) protrusion of the eyeballs. The disea5e is said 
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to be due to some change in, or pressure on, the cervi- 
cal ganglia of the sympathetic system of nerves, which 
send branches directly, or indirectly, to the three local- 
ities mentioned. 

The disease is usually classed among the neuroses, or 
functional disturbances, of the heart, but inasmuch as 
it leads to cardiac hypertrophy, I have thought it best 
to place it among the organic diseases of the heart. It 
occurs more frequently among women than men, and 
in most cases the women are usually nervous, if not 
hysterical, and anaemic. Sometimes it occurs in men, 
and Graef e mentions the case of a young man in whom 
it was suddenly developed on account of nervousness 
at the prospect of being married. (!) In most cases it 
develops slowly,. but in some instances (as in the case of 
the young man just cited) it may develop very sud- 
denly. 

(1) Palpitation of the heart usually first attracts the 
attention of the patient. The heart is observed to beat 
120 or even 140 times to the minute, instead of 60 to 
70. Enlargement of the heart follows, partly from 
palpitation, but chiefly from overnutrition of the organ. 
The nutrient vessels of the heart become dilated from 
vaso-motor disturbances, and the heart receives more 
blood supply than normal. Hence its palpitation as 
well as overgrowth. 

(2) The thyroid gland now begins to enlarge, and 
throbbing of the inferior thyroid, carotid, and, some- 
times, temporal arteries is observed. 

The enlargement of the thyroid gland may not be 
very perceptible, and when present, is due to dilatation 
of its vessels, serous infiltration, and hyperplasia of its 
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cause the lungs are not equal to the task put upon 
them of aerating the blood, and not because of any- 
particular lack of iodine in the water, which is the 
same as it was in those localities a thousand years 
ago. Hence cretinism (\Yith goitre) is becoming less, 
thanks to the steam-engine , which enables people to 
leave liome and marry elsewhere, and other advances 
made by Christian civilization, and not because of any 
change in the drinking water of certain localities. To 
return to exophthalmic goitre, which disease is not 
confined to any locality, but which may, and does, 
occur in all parts of the world. We have seen why 
the heart and thyroid gland are enlarged — on account 
of the vaso-motor dilatation of their blood-vessels. 
The arteries about the neck and temples sometimes 
throb because they become dilated, and the blood is 
sent through them with great force by the hypertro- 
phied heart. (3) Lastly, the eyes in this disease pro- 
trude, because of the increase of the fat at the bottom 
of tlie orbit. The intra-orbital fat is increased from 
hjT[^erplasia, and, according to Niemeyer, it may be- 
come not only hypenemic, but also codematous. Some- 
times the eyes protrude so that the lids cannot be 
closed, and consequently ulceration of the cornea, from 
foreign particles, may result. The upper lid, according 
to Graefe, becomes fixed early in the disease, from 
spasm of the levator muscle, and consequently does not 
follow the eye in looking downward. 

All three factors of this disease are not equally pres- 
ent in every case. The heart may be chiefly affected, 
with scarcely perceptible change in the thyroid gland, 
while the eves lemain perfectly noimal, and so on. In 
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course of tLme, however* all the phenomena are apt to 
api)ear. Anaemia is observable in most cases l^fore 
treatment, and marked venous hum, with or without 
thrill, in the neck is pretty constant. Not infrequently 
a true ansemic (haemic) murmur is heard with systole 
over the pulmonary intersjKice : and over the aortic in- 
terspace a loud, systolic, dj-namic mumuir, owing to 
the force, I presume, with which the arterial bUxHi is 
forced at times through the aortic orifice by the hyj^er- 
trophied left ventricle; but, unlike the amemic nuinnur 
over the pulmonic (pulmonary) interspace, it is iiuH>n- 
stant, like all other dynamic murmurs. Tlie pliysical 
signs of cardiac hypertrophy have already l)een (H>n- 
sidered (p. 247). Unless the patient dies fix>ni aiH)plexy 
or rarely, suffocation due to pressure on the tnu*htM^ 
the prognosis is not bad. Recovery, acconling to Nie- 
meyer, is more common in this disease than death. 

Angina Pectoris. 

Angina pectoris, or suffocative breast-i)ang, is usually 
defined to be a paroxysmal neurosis of the lieart, and 
always attended with pain, whatever other syinj)t()Ui» 
may be present. As it is usually accompanied or inv- 
ceded by organic changes in the heart, I liave tliouglit 
it best to place it among the organic, nitlier than f unc^ 
tional, diseases of that organ. 

The disease is of two kinds, true and false. ^Plin 
latter is almost wholly confined to young hysterical 
women. In these cases the pain does not exti^nd 
through to the back and up to the neck and down the 
left arm, but is simply located apparently in the chest 
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wall, like an intercostal neuralgia, but attended with 
palpitation of the heart and dyspnoea. 

True angina pectoris, on the other hand, attacks men 
usually, and those in the upper walks of life, either at 
middle age or past. It depends upon what is termed 
ischsemia of the myocardium, which is simply a local 
ansemia of the heart, due to sclerosis of its nutrient 
vessels, either as the result of endocarditis, periarteritis, 
or both, or ossification of the coronary arteries. Pain 
is not always present in all cases of cardiac arterial 
sclerosis, for this condition gives rise to different varie- 
ties of symptoms, as we shall see; but when pain is 
present, it is analogous to the pain observed in senile 
gangrene due to arterial obstruction. The causes of 
localized ansemia or ischsemia of the heart are those 
which produce sclerosis of its nutrient vessels. These 
are, according to Huchard, of Paris, (1) toxic, as alco- 
hol, tobacco, especially cigarette smoking, malaria, and 
lead, (2) diathetic, as gout, rheumatism, and syphilis, 
and (3) physical, moral, and intellectual overpressure. 

Obliterating arteritis of the small coronary vessels 
of the heart is the lesion commonly found, and if this 
arteritis be slow, time for compensating hypertrophy 
may be allowed. But if the arteritis is rapid in its 
progress, dilatation from weakness of the heart's \<ralls, 
or fatty degeneration, results. Tobacco, it would ap- 
peal^, is more destructive to the heart than alcohol. 

Cardiac arterial sclerosis gives rise to five different 
forms of symptoms: (1) the pulmonary form with 
symptoms of cardi^ic asthma, so-called (see Asthma); 
(2) the painful form of true angina pectoris; (3) the 
tachy(5ardiac form, in which there is simply rapidity 
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and weakness of the heart's action; (4) the arythmic 
form, in which the rhythm becomes irregular, as often 
occurs from the use of tobacco and on account of dys- 
pepsia; and (5) the asystolic form, in which rapid dila- 
tation occurs, due to weakening of the walls of the 
heart from the nutrient arterial sclerosis. Of these five 
forms of manifestations of cardiac arterial sclerosis, 
and consequent ischsemia of the heart, only one, the 
painful form, or angina pectoris proper, will be consid- 
ered here. A patient, however, who has this disease 
manifested in one form, may have a return of it in any 
of the other four forms, for the same form does not 
necessarily return every time, when once commenced. 

Angina pectoris usually comes on without warning. 
The patient may be asleep in bed, or it may be after a 
heavy meal, or during a fit of anger, or while walking 
briskly, especially up hill, against a stiff bn^eze. Sud- 
denly a pain, like a death pang, pien^f^s him through 
and through in the lower i)ra*cordial region. It not 
only extends through to the ba(;k, but up to the n<»(;k 
and down the left arm, usually, but Hometim<^H lK>th 
arms, and even one or both of tlu^ lower axiumihUm. 
This fearful neuralgic pain is lliouglil to originate in 
the cardiac jjlexus of nerves, and ext<*ndM not only to 
the parts mentioned, l)ut along the gjiMtrict l>ninrlH*M of 
the pneumogastric nerve, as evidenced by Hie Iw^lching 
of wind and s^jmetimes even vomiting. Tlie pulmo- 
nary branches of the pneuniogaMfri('< uovvt*, on ihi*oi\n>v 
hand, seem to esr-jifMf in thin |>jilnfijl form, nUm* th^f 
I)atient not only can bn^^ithe fr<*4*ly, Init HoniHinH^M a 
deep breath will give H\n*4*ily i't*\U*f. The niitirk tuny 
last from a few int4'jmtlH or niinufeN in an hour or more, 
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death indirectly rather than directly through the heart 
itself. 

(1) Aortic Regurgitation. — ^Not only may sudden 
death from cerebral apoplexy occur in this disease, 
due to the force with which the blood is driven from 
the left ventricle, owing to the existing dilated hyper- 
trophy of that part of the heart, but it may also occur 
in some way not yet thoroughly understood, but 
thought by some to be due to failure of the circulation 
in the nutrient vessels of the heart. It is claimed by 
some that, owing to the enormous enlargement of the 
left ventricle, which sometimes occurs in this disease, 
the coronary arteries are so pressed upon that blood 
cannot enter them, and the heart fails from want of 
blood supply. A case in point was that of a man of 
excellent habits, aged thirty-five, and otherwise in ap- 
parently good health. He was seen by Dr. Francis 
Delafield, of this city, at my request, and the diagno- 
sis confirmed. He died suddenly on his stairway, 
without cerebral lesion. 

(2) Angina Pectoris. — In this disease, as just de- 
scribed, the patient may die suddenly, not from spasm, 
but from i)aralysis of the heart, from failure of the cor- 
onary circnlation, due to cardiac arterial sclerosis, and 
shock from the terrific pain. 

(3) Fatty Degeneration^ or MetaraorphoniH ((^lai/n/s). 
—This also may lead to sudden df^atli from sudden 
failure of the heart to act, or from rujiliire. 

(4) Extreme Dilatalio7t.— \n tliis dis<?jiwi, also, tlie 
heart may suddenly fail or rupturfi. Dropsy and other 
complications, however, iriay and are likely to craiiae 
death before such a sudden rjitjistroph**. 
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(5) Aneurism of the Heart, — Usually situatert 
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ally louder than in cardiac aneurism, and 
quently heard posteriorly, besides the acco 
enlargement of the right ventricle, with accei 
the second sound over the pulmonary intersi 
are also usually observed in mitral regur^ 
not in cardiac aneurism. Sudden death 
disease is genemlly due to rupture of the ' 

(6) Fibrosis of tlie heart, as sometimej? 
syi)hilis, alcoholism, gout, rheumatism, : 
soiling. The muscular tissue becomes i 
replaced by connective tissue, instead of 
degeneration, until finally it fails to act 

(7) BrighVs Disease, — Lastly, in cjn 
nepliritis, the left ventricle becomes 
hyjiertrophied, while the arterioles a 
brittle. Hence cerebral ai)oplexy ai 
not unfrequently occur in tliis diseas* 
it is preceded by retinal apoplexy, 
served with the ophthalmoscope, as 
which I called Dr. David Webster, • 
sultation about a year ago. 

Mitral regurgitation and obstruc 
necessarily fatal diseases when thf 
They both lead to constant pulmo 
sequential dilated hypertrophy ■ 
and consequent hemorrhagic pu 



.s- 



;cey 

Lolio 

liis ifl 

fipliadi 

ermiarioiL 

iatedwith, 

Mare fr^ 

onaL Thflre 



'•'TE HEART. 265 



^"* state- 



.r 

ical 
>(»d — 
. The 
iliythiu 
said. 
•I cerebnd 
I ly cerebral 
over study, 
itly was pre- 
it tlie instaiK^e 
iiielty to (Hiild- 
k being, as was 
pliysicians, inter- 
due to c(»n»bral as 
rwork, both nuMital 

.V. They include dys- 

stinal irritation from 

rt icles of diet, as ('olVee, 

y ])eopl(»; /i:eni to- urinary 

. gonorrlitea, cystitis, utcM- 

ovariiin diseases, :ind such 

<M)f the HM'tuni, re<*titis and 

(f/t(/ And'inid. TobjK'co un- 
important' part in tlie ])rodu(*- 



266 PHYSICAL DIAGNOSIS. 

tion of heart diseases, botli functional and organic. 
Except it be cocaine, there is, perhaps, no more perni- 
cious habit than the tobacco habit, esi)ecially, it is 
said, the smoking of cigarettes. Not all is positively 
known about the baneful effect of tobacco on the heart 
yet, but enough is known to make it certain that it 
causes palpitation, irregular rhythm, and cardiac ar- 
terial sclerosis with fatal angina pectoris. The mode 
in which this last condition is brought about from the 
tobacco habit is not certainly known, but it is so all 
the same. By tobacco habit is meant not one cigar or 
cigarette a day, or even two. Different people are dif- 
ferently affected by it. One or two cigars per day is 
habit for some, while others may smoke several, besides 
chewing. The worst cases of poisoning, and the so- 
called tobacco hearts, occur among tenement-house girls 
in this city who make cigars or cigarettes, or strip to- 
bacco, as it is called. Especially in the winter does this 
occur, when they work with the windows closed and 
are inhaling the dust and fumes of tobacco. Irregular 
rhythm, palpitation, and anfcmia are common among 
those girls. Besides tobacco, there are the poisons of 
opium, malaria, and also of syphilis, lead, gout, 
rheumatism, and Bright's disease of the kidneys. 

(4) Mec7ianical,—We see this in general emphysema, 
where, owing to obstruction to the pulmonary circula- 
tion, the heart becomes tired, and not only becomes 
irregular in rhythm at times, but often intermits so as 
to take a rest. In pressure from tight lacing, effusions 
from pleurisy, in pneumotliorax, ovarian and other 
tumors, pregnancy, aneurism, and such like causes, the 
heart may palpitate, or intermit. In treating these 
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symptoms, therefore, the necessity of fii^t ascemuniiig 
the cause in each case, with a view to itsi remoA'ul. if 
possible, is apparent. 

The Sphygmograph. 

The sphygmograph is an instrument used in obtain- 
ing graphic representations of the pulse. In like man- 
ner the cardiograph is used with ivg:ird to the impulse 
of the heart. Both instruments require great i^re in 
their use, as well as experience. Much time is often 
consumed in endeavoring to obtain these tracings^ and 
as they are often quite unnecessary in making a diag- 
nosis such instruments are not likely to be of much 
value to the average practitioner. A few remarks re- 
garding the sphygmograph may not, however, be out 
of place. There are many of these instruments in use, 
but perhaps Marey's or Dudgeon's is as good as miy. 
Jn fact, Dudgeon's is very i-eadily applied, more so, in 
my experience, than any of the rest. Accoixiing to 
Walshe, a pulse trace consists in a series of iiguivs 
representing the successive cardiac circuits, or ivvohi- 
tions. 

Each figure consists of three parts for considcM-jition: 
(1) the percussion stroke (uj)-stroke, Vmo of nsctMit), (2) 
the apex, and (3) the downstroke (line of descHMit). 
The percussion, or upward stroke shows the foiHM^ and 
character of the pulse beat during ventricular systole, 
ilie apex is broad, medium or sharply ])oiiit(Ml, accord- 
ing as the pulse is more or less sustain(Ml, so that it is 
broad in hypertroj^liy, the valves IxMug ])erfe('t, biit 
pointed in aortic regurgitation. .Fust as t\w i)oint of 
the fracer falls a little, it rises again, forming what is 
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termed the tidal wave. The percussion-stroke (up- 
stroke), the apex, and the tidal wave all belong to the 
first sound and systole. Now comes the first period of 
silence, and the point of the tracer immediately drops 
into the aortic notch at the same time that the second 
sound is produced. Then follows the second period of 
rest, corresponding to the remainder of the downward- 
stroke (line of descent), marked first by the dicrotic 
wave, secondly, sometimes by a tricotic wave, or if 
there are many such waves, this part of the line of de- 
scent becomes polycrotic, or tremulous. Dicrotism, as 
well as tricotism, or even polycrotism, is due simply to 
the elastic recoil of the arteries, and need not be due 
to any abnormal condition, especially dicrotism. With 
the normal pulse, the percussion (up) strokes should be 
of the same length, so that the base, or respiration line, 
as it is called, of all the figures should be even and hori- 
zontal, as well as the aj)ex line. In disease, however, 
these lines are subject to great irregularity. The 
sphygmographic tracings characteristic of various car- 
diac diseases are given at the time of describing those 
diseases, to which the reader is referred. 

Aortic Aneurism. 

The aorta is divided anatomically into three parts: 
(1) arch, (2) thoracic aorta, and (3) abdominal aorta. 

The arch consists of three portions, (1) ascending, (2) 
transverse, and (3) descending portion. (1) The ascend- 
ing portion of the arch, about two inches long, arises 
from the upper part of the left ventricle, on a level 
with the lower bonier of the left third costal cartilage, 
and behind the left edge of the sternum, behind and a 
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The tJioracic aorta commences at the left lower bor- 
der of the f onrth dorsal vertebra, and ends in front of 
tihe body of the last (twelfth) dorsal vertebm, at the 
aortic opening in the diaphragm, where it l>ecome8 
abdominal 

Tfie abdominal axrrta commences at the aortic open* 
ing of the diaphragm, in front of the body of the last 
(twelfth) dorsal vertebra, and descending a little to 
the left side of the vertebral column, tenninates on the 
body of the fourth lumbar vertebra, commonly a little 
to the left of the median line, where it divides into the 
two common iliac arteries (Gray). 

Aneurism signifies a dilatation. Acconling to 
Walshe, it is, in its widest sense, a local incivi^se of 
calibre of an artery. Aortic aneurism, therefore, is a 
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local increase of calibre, or a dilatation of the aorta in 
some part of its course. If it affect tlie aorta in any 
part of its course within the thorax, it is termed tho- 
racic aneurism, whether it be any portion of the arch, 
or thoracic aorta. It is termed abdominal aneurism 
when it affects the abdominal aorta in any part of its 
course. 

Classification. — There are various classifications of 
aortic aneurism, but the simplest is always the best. 
There are two classes, (1) dissecting and (2) circum- 
scribed. (1) Dissecting aortic aneurism usually be- 
longs to old age, and affects both sexes alike. It is 
caused by weakening and rupture of the internal and 
middle coats of the artery from fatty metamorphosis 
due to senile decay. Inasmuch as aneurism is said to 
be false when all the coats of the artery are not dilated 
but some are ruptured or worn through, all dissecting 
aortic aneurisms are necessarily also false. Dissecting 
aneurism would also be said to be sacculated, fusiform, 
and the like, according to the shape assumed. 

(2) Circumscribed aortic aneurism is usually a man's 
disease, and oc^curring generally at middle life or past. 
Four fifths of the cases of thoracic, and about ninety 
per cent, of abdominal circumscribed aneurism, occur 
in men from forty to fifty years of age. This is due to 
the difference from women in the mode of life and 
occupation. About five j)er cent, of the cases occur 
before thirty, and in all such cases observed by me 
there has been a clear history of syphilis. 

Circumscribed aneurism may be false or true, ac- 
cording as to whetlier or not some of the coats have 
sustained solution of continuitv from some cause. The 
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inner and middle coats usually give way in false aneu- 
rism, so that the sac is chiefly formed by the outer 
coat. But iQ case of wounds, the outer coat may yield, 
allowing the middle coat to protrude, giving rise to 
what is termed hernial false aneurism. If all the coats 
are ruptured, from wounds or disease, a diffuse or, bet- 
ter, consecutive aneurism may result. Such aneurisms, 
however, usually occur in the case of smaller vessels 
than the aorta, since in the latter case the patient 
would be likely to bleed to death before the aneurism 
could be formed. Wherever they occur they usually 
become circumscribed. Other varieties are fusiform, 
cylindrical, or globular. Generally, however, circum- 
scribed aneurism is irregular in shape, causing it to be 
sacculated. And inasmuch as only the outer coat is 
often left to form the sac in such cases, circumscribed 
sacculated aneurism is also usually false. In the fusi- 
form variety, or where there is slight and regular dila- 
tation, the aneurism is not infrequently true. 

Etiology. — Two classes of causes favor the produc- 
tion of aneurism: (J) increase of blood pressure, and (2) 
diminution of resisting power in the walls of the ves- 
sel. (1) Increase of blood pressure is caused by heavy 
lifting or straining, occupations necessitating long- 
continued effort, compensating hypertrophy of the left 
ventricle in aortic regurgitation, and intemperance. 
The course of the artery must also be taken into con- 
sideration. The pressure will not be so great at any 
given i)oint in an artery whose course is stniight as it 
would be when the artery is curved. Tlie sharper the 
curve is the greater will l)e the ])r(»ssm'e, and this is 
always directed agjiinst the ])«M'iphery. This is remark- 
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ably well illustrated in cases of aortic aneurism. Of 880 
cases collected by Sibson, 632 affected the arch, while 
only 71 occurred in the thoracic aorta, which is 
straight, as will be fully described presently. (2) The 
walls of the artery are weakened by surgical injuries, 
or by constitutional disease tending to produce arteri- 
tis, inherited or acquired. Of these causes, syphilis 
stands at the head and front. Lead poisoning proba- 
bly comes next. Then follow gout, rheumatism, and 
renal disease. Sometimes predisposition to the disease 
seems to be inherited, so that it will be handed down 
from parents to children for several generations. 

Relative Frequency of Site. — Of 880 cases collected 
by Sibson, 87 were situated in the sinuses of Valsalva, 
193 in the ascending portion of the arch, 140 in the 
ascending and transverse portion of the arch, 120 in 
the transverse portion of the arch, 20 in the transverse 
and descending portion of the arch, and 72 in the de- 
scending portion of the arch. That is to say, of 880 
cases of aortic aneurism, 632 occurred in the arch 
alone. Of these, 420 cases occurred in the ascending 
portion, 140 in the transverse, and 72 in the descending 
portion of the arch. The thoracic aorta was affected 
in only 71 cases, and the abdoininal aorta in 177. 

The principal reason for this marked difference in 
the frequency of aneurism in the parts of the aorta, as 
just given, is owing to the course which the vessel 
takes. In the arch, of course, and especially the 
ascending and transverse portions, the blood pressure 
is much greater than where the vessel is straight. Not 
only that, but the arch is nearest to the heart to re- 
ceive all its force. In the descending portion of the 
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arch the number of cases was only 72, and in the tho- 

i^cic aorta, only 71, both on account of the straight 

course of the vessel, and differing only by one case. 

But when we come to the abdominal aorta the number 

rises to 177. Here the artery is much more exposed 

to injury than it is in the thoracic cavity. Moreover, 

t^lie abdominal aorta is subject to be bent on itself, or 
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Fio. 81.— Schematic Diagram of Relative Frequency of Site of Aortic Aneurism. 

;j)ut on the stretch, or twisted, and, in a word, to be 
changed in its direction with every movement of which 
the body is susceptible. In heavy lifting, wTestling,. 
the i)erformances of athletes, and the effort at recover- 
ing one's position when suddenly thrown off the bal- 
ance by simple accident, all put a strain on the ab- 
dominal aorta, the habitual reception of which not 
only tends to make that vessel brittle, but often is the 

immediate cause of abdominal aneurism. Bartholow 
18 



274 PHYSICAL DIAGNOSIS. 

states that he has never known a case of abdominal 
aneurism that could not be directly traced to some act 
of violence. 

Symptoms, — In thoracic aneurism these may com- 
mence suddenly, as if something had given way, but 
much more frequently they come on gradually, with 
failing health. There is pain, which is usually fixed, 
but radiating. Pain is one of the first and most fre- 
quent symptoms of aortic aneurism in any part of the 
vessel. It may and often does, exacerbate and remit, 
but it is usually an early and a persistent symptom. 
It is usually deep seated, extending through from 
before back. Instead of actual pain it is sometimes 
described by the patient as a feeling of soreness limited 
to a small area. Besides pain, there are dyspnoea, with 
more or less hoarse, stridulous cough, and alteration 
of voice. The dyspnoea is of two kinds, (1) constant 
and increasing and also (2) paroxysmal. The constant 
and increasing dyspnoea of course is due to the grow- 
ing aneurismal tumor pressing upon and displacing 
impoitant portions of the organs of respiration. The 
paroxysmal dyspnoea, however, occurs in three ways: 
(1) it may be due to spasm of the glottis, owing to irri- 
tation of the recurrent laryngeal nerves from pressure 
of the aneurism; (2) paralytic closure of the glottis 
from paralysis of these nerves from pressure of the 
aneurismal tumor; and (3) pressure on the trachea with 
accumulation of mucus at that point. Paralytic closure 
of the glottis, due to pressure from the tumor, is neces- 
sarily a dangerous and often fatal symptom. The 
greater the effort at inspiration, the more completely 
are the walls of tlie larynx sucked together. Dys- 



A'.iTK A:!rEna>3i, 3T? 



bat iiea^i^r^ i-ae i,> <<:i«;rrari>:«i *<• ibr r^^rum rfwniiii- 
tk«i of lie :i»i 35 »c«T infi^TJrtiT- S>«>esriiiK^ Tbe:rv 
is diajpies^ Ti^acA. owmg lo Tbe r^n-y rirvxiiKwi in 
the sae of ^4ie <«* bc»Ti jmjils fiv>in r««5?iiiv^ by th^ 

or h(Ah Biay l«e <v.iiTi»n^ or dibi^ *oix«\Jiiur *^ 
the symjatheiic nerre? ai^ irriiaited or |xiRi}yi^L 
Slight h«3iK»ptyas is <»f opiinaiy oorunvsioe^ the bKxxi 
being mingkd with the sj^uisl This slighi h;t>moptysis 
is due to brt.nchial cc^ng^rstion or pulmonary immtiott. 
and is totallv diffeivnt from the rush of Mood due to 
rupture of the sac. The jtfirient giudually K\!^*s liosli 
and often has a caiewom. wearieil apix<4KUwy\ We 
see, therefore, that in thoracic aneurism, inwani pn>ps^ 
uie signs, as they ai^ termed, aiv ahv^ij's moiv or h>ss 
prominent. In abdominal aneurism, on the other haiuU 
with the exception of jvain, which is pn^s^nit hert^ as 
well as in thoracic aneurism, there are verv few sy«\|v 
toms to be descril>ed by the jxitient. The i>us^^t of 
abdominal aneurism is, however, usually sudden* In- 
deed, Bartholow states that in all the cases of alHlonun*d 
aneurism obsened by him, the onstn was sudden and 
definite, and traced to some act of violemv, as sudden 
lifting of a heavy weight, wivstling, falliuir* or the like* 
PJiysical Signs. — These differ acconliug to the {vjirt 
of the aorta affected, the aivh, the thoracic aorta, or 
the abdominal aorta. We will theref oiv wnsider t hem 
in their regular order. 
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I. The Arch of the Aorta. 

Inspection. — At first, inspection may be purely nega- 
tive. But after the aneurismal tumor has become suflBi- 
ciently increased in size, a local bulging, or pulsating 
tumor, synchronous in its pulsations with the heart's 
systole, is usually observed at the right edge of the 
sternum in the second interspace, when the ascending 
portion of tlie arch is affected. This is by far the most 
common site for aneurism of the arch, since the ascend- 
ing portion is most frequently affected. The tumor 
gradually increases do\\Tiward to the right, pushing 
the apex of the heart downward and to the left. If the 
transverse ix)rtion of the arch is affected, the tumor 
may push forward the top of the sternum. Or it may 
api)ear on the left of the sternum, or at the base of the 
neck, according to the portion of the arch affected, and 
other circumstances. Pulsation may sometimes be 
noticed even in the interscapular region of the left 
side, if the descending portion of tlie arch be affected. 
The aneurismal tumor does not always pulsate. This 
occurs when the sac is filled to a great extent with 
fibrin, through which a small stream of blood flows, 
and especially if the descending portion of the arch be 
affected and the heart is weak. If the aneurism press 
on the superior vena cava, there will be enlargement of 
the veins on both sides of the neck, with more or less 
lividity of the face. But if the tumor press on one 
innominate vein only, enlargement of the veins and 
lividity of the face will be observed on the correspond- 
ing side only. The i^atient is not infrequently observed 
to have lost somewhat in flesh. 
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the head and neck, than the right. This was beauti- 
fully illustrated in a patient recently examined at my 
request by Drs. Edward G. Janeway, Francis Delafield, 
Alfred L. Loomis, and John A. Wyeth, of this city. 
The patient was sent to Mt. Sinai Hospital, where Dr. 
Wyeth ligated the left common carotid and left sub- 
clavian arteries with every prospect of success, but the 
patient unfortunately died of pneumonia and syphilitic 
pulmonary deposits. Post-mortem examination showed 
the absolute accuracy of the diagnosis of aneurism of 
the transverse portion of the arch extending to the junc- 
tion of the descending portion. There was no dysphagia, 
but the aneurismal sac, tilled with fibrin, was adherent 
to the trachea for about an inch and a half, causing 
most distressing dyspnoea. In these cases, as also hap- 
pens sometimes in aneurism of the descending portion 
of the arch, the pulsation of the aneurism may be felt 
in the suprasternal notch by pressing the finger well 
down into it with the patient's head bent forward. 
The vocal fremitus over the tumor is usually dimin- 
ished or absent, according to the size of the aneurism 
and displacement of lung tissue. Pressure on a large 
bronchial tube also may so obstruct the convection of 
the voice sound that the vocal fremitus may be entirely 
absent over the corresponding area. 

Percussion. — This should be gently performed over 
the tumor, otherwise it causes great suffering to the 
patient, to say nothing of the danger of rupture of the 
aneurismal sac. For this reason auscultatory percus- 
sion is the best method, since it is performed very gent- 
ly. Dullness is elicited over and immediately around 
the tumor, and the dullness will be marked in propor- 
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tion to the size and locality of the tumor. K it be 
small and deep seated, the quality of the percussion 
note may be very little changed. On the other hand, 
if the tumor be large and superficial the quality may 
be nearly or quite flat. It is of great importance to 
observe whether the dullness extends continuously 
out toward the acromial angle, over pulmonary tissue, 
or across the median line. The latter sign would be a 
sure indication of the presence of a tumor of some sort 
in the mediastinum. If the descending or transverse 
portions of the arch be affected, but especially the de- 
scending, dullness on percussion may be obtained in 
the interscapular region of the left side. 

Auscultation. — The aneurismal sounds usually pres- 
ent are most audible directly over the tumor. The 
aneurismal systolic shock is usually accompanied by a 
bruit, or murmur, which is louder than the heart sounds 
and usually lower in i^itch, especially when blowing in 
quality. The bruit or murmur may, however, be rasp- 
ing or filing in quality, and then the pitch may be high. 
Sometimes it is roaring or whistling. 

Besides the systolic bruit, there may be also a dias- 
tolic murmur, which is usually softer than the first, and 
causing with it the to-and-fro sound. The aneurismal 
bruit is usually heard in front, but it is sometimes even 
heard posteriorly, in the interscapular space of the left 
side, if the descending portion of the arch be affected. 
There is diminution or absence of the respiratory mur- 
mur over the tumor, and pressure on a bronchial tube 
may produce atelectasis for a corresponding area of 
pulmonary tissue (see p. 60). Owing to the presence 
usually of secondary localized bronchitis and a little 
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solidified lung tissue from pressure or local inflamma- 
tion near the tumor, rales, bronchial breathing, bron- 
chophony, and increased vocal fremitus over a corre- 
sponding small area, may be obtained. 

Diagnosis. — To differentiate between aneurism of 
the three portions of the arch we must bear in mind, 
first, that the ascending portion is by far more fre- 
quently affected than the others, the transverse portion 
being next in order, and, lastly, the descending portion. 
When the ascending portion of the arch is the seat of 
the aneurism, the tumor, as already stated, usually ap- 
peal's in the second interspace at the right edge of the 
sternum, and gradually increases downward to the 
right, pushing the apex of the heart downward and 
to the left. Occurring in the transverse portion, it 
pushes the manubrium forward or appears at the left 
of the sternum. 

Aneurism of the transverse portion of the arch causes 
a weaker pulse at the left wrist and on the left side of 
the head and neck than on the right, with pulsation in 
the suprasternal notch, and sometimes dullness on 
percussion, even in the interscapular region of the left 
side. Pressure on the trachea and oesophagus is more 
marked in these cases also. In case of aneurism of the 
descending portion of the arch of the aorta, there are 
pain in the interscapular region of the left side, dull- 
ness on i)ercussion; and sometimes a pulsation is ob- 
served there, with a bruit on auscultation. Pulsation 
may also be sometimes felt in the suprasternal notch 
from aneurism of the descending portion of the arch, 
but not so distinctly as when the transverse portion is 
affecti^d. 
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Arteria Innominata. — ADeurism of this vessel pul- 
sates behind, or above, the inner part of the clavicle, 
causes weaker pulse on the right side than the left, 
and is rarely attended with dysphagia or tracheal 
pressure, but more frequently with pain or paralytic 
symptoms in the right arm. Pulsation of this aneur- 
ism diminishes or ceases from compression beyond the 
tumor. 

Consolidation of pulmonary tissue from phthisis or 
syphilis, would give rise to dullness, which, however, 
would extend outward to the acromial angle, but not 
across the median line. There would also be wanting 
the inward pressure signs of aneurism. In the case of 
suspected pulmonary syphiloma, the failure of proper 
antisyphilitic treatment would rather favor the pres- 
ence of aneurism. 

Cancer of lungs may be associated with cancer of the 
mediastinal glands, which, becoming enlarged, would 
give rise to dullness that extended across the median 
line. But infiltrated cancer causes retraction of the 
chest walls instead of bulging, and there are no inward 
pressure signs. The cancerous cachexia and appear- 
ance of cancer elsewhere would establish the diagnosis. 

Mediastinal tumors are the most difficult to differ- 
entiate. But unless associated with infiltrated cancer 
of the lungs or elsewhere, they usually occur in women 
under twenty-five, which aneurism rarely, if it ever 
does. Such tumors are usually also associated with 
currant-jelly (cancerous) expectoration, distention of 
the superficial veins on the chest, sometimes oedema of 
the chest and arm, and they may also exist elsewhere. 

Coarctation and strictui'e of the aorta will give rise 
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to a systolic murmur, but they cause no bulging to be 
observed on inspection, no dullness on percussion, and 
no pressure signs. They usually result from syphilis, 
and coarctation is sometimes a congenital maKorma- 
tion. 

Pulsating empyema is easily distinguished by the 
equality of the radial pulse, the absence of murmurs 
and thrill, as well as of tracheal, oesophageal, and 
laryngeal symptoms. It might occur to tbd practitioner 
to explore with a fine needle in order to set the ques- 
tion at rest, but this should not be done unless abso- 
lutely necessary, which is rarely the case, since emboli 
might be detached which would prove to be trouble- 
some, if not fatal. 

Pericardial effusion gives rise to prominence of the 
prsecordial region, with more or less dyspnoea some- 
times, and marked dullness on percussion; but the 
area of dullness is somewhat triangular, with the base 
down, aneurism, perhaps, never. 

Subperiosteal abscess of the sternum may cause some 
prominence of the sternum, with dullness on percus- 
sion, but the inward pressure signs and all other signs 
of aneurism are wanting. 

Cardiac hypertrophy causes only one centre of mo- 
tion ; when aneurism is present there are usually two. 
The aneurism may be situated, however, very close 
to the heart, and associated with aortic regurgitation 
and enlargement of the left ventricle. The absence of 
pressure signs and the presence of dropsy both favor 
cardiac disease. In aortic regurgitation, also, the pulse 
characteristic of that disease, and felt equally at both 
wrists, would be against aneurism. 
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11. Thoracic Aorta. 

Aneurism of the thoracic aorta is not so easily recog- 
nized as when it occurs in the ascending and transverse 
portions of the arch. From a number of cases reported 
by Deputy-coroner Jenkins, of this city, and referred 
to by Dr. H. M. Biggs in a very interesting paper on 
this subject, read before the Section in Practice, New 
York Academy of Medicine, in February, 1888, it ap- 
pears that not infrequently the cause of sudden death 
was due to rupture of unsuspected aneurism of the 
thoracic aorta. Owing to the position of the vessel, 
the physical signs are referable to the left side of the 
spinal column rather than the right, though an excep- 
tion to this rule is rarely met with. Pain in this case, 
as elsewhere, is one of the symptoms, and usually con- 
sists of a gnawing sensation felt in the dorsal vei'tebrse. 
These may become eroded in time, and give rise to 
curvature of the spine. Bulging in a few cases may be 
noticed posteriorly, but dullness on percussion, over a 
circumscribed area, corresponding to the aneurism, is 
much more frequent. On auscultation a bruit may be 
heard, but is often absent. Owing to want of physical 
signs the aneurism often escapes detection, as already 
stated. Tjiiryngeal symptoms are, of course, usually 
wanting, but there may be dysirhagia from pressure on 
the (psophagus. The disease may be mistaken for 
pleurisy with effusion in some instances, so that the 
exploring needle alone could enable one to distinguish 
between them. 
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III. Abdominal Aorta. 

The symptoms in this case have reference to pressure 
on abdominal organs. Pain, as in aneurism elsewhere, 
is one of the first symptoms. It may be local, or it 
may extend along the branches of the lumbar plexus. 
Jaundice from pressure on the bile duct is not common, 
but sometimes occurs. Changes in the urine from 
pressure on the renal vessels is even more rare. But 
nausea and vomiting are not infrequent, due to press- 
ure against the stomach. 

Inspection. — This is usually negative in its results, 
but in case of an emaciated patient, pulsation of the 
tumor may be visible in the recumbent dorsal position. 

Palpation, — A pulsating tumor is usually felt some- 
what to the left of the median line. The pulsation is 
synchronous with the cardiac systole, and is described 
as expansile in character — that is, it expands in all 
directions under the grasp of the hand. Thrill may 
also be present. Some authors describe this pulsation 
as post systolic, or coming just after the systole of the 
heart. Others regard it as purely systolic. 

Percussion. — If the tumor is of considerable size 
there is dullness on percussion. But this is the least 
constant physical sign, owing to the presence of gas in 
the neighboring \iscera. 

Auscultation. — A systolic bruit may or may not be 
present here as elsewhere. If the tumor be well filled 
with fibrin there will be no bruit. Diastolic bruit is 
rare, but when present is thought to be diagnostic of 
the presence of aneurism. 

Pulsation of the abdominal aorta may be mistaken 
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for abdominal aneurism. But in tlie former cnHci tho 
pulsation will be along the courHe of the veHsel, ^ivin^, 
under palpation, the sense of a i)ulHating cord rather 
than an expansile tumor. The fa(;t tlnit Hiu^h pulMii- 
tions of the aorta usually occur in young and jiowouh 
women with thin abdominal walls, rather tlian in 
middle-aged men, also is against aneurism. 

Pulsating tumors may also simuhite aneurism nnd 
be even accompanied by a bruit. Hut l)y placing the 
patient in the knee-chest positi(m the pulsation at once 
ceases if it be not aneurism, sinr^e the tumor simply 
graAitates away from the aorta and no longer has its 
pulsations imparted to it. In r^se of a young hysteri- 
cal woman, recently examim^l by me at the IVilyclinic, 
there was a distinct i>ulsating tumor felt over the ab- 
dominal aorta. The jMilsation immf^liat^?ly c^;jis^?^J in 
the knee-chest jxisition, and as she gave the history of 
constij>ation, I concluderl thiat it was a rras^f of \ui\tw^t'^\ 
fceces. A dose of rrastor oil cronfirrrif^l the diagrir^js, by 
cansing a large evacuation of the iK^wel-* and dJ*^^ 
pearance of the tumor. In thi.^ ^ra.^r I rn;*y add rh,/ 
the tumor had a di.^tin^rtlv Ty^^r^r/ Urf-Wziu. ^nd '-*»>• ;y/ 
expansile, but -jimi^ly i^iMnii/.h^^ i.^ir.- ;,:^Ir/i**on. 
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Abdominal aorta, 284. 

respiration, 9. 
Abscess of the lungs, 93. 
Accentuation of heart sounds, 

211. 
Acute miliary tuberculosis. 111. 
Adventitious sounds, 37. 
Adhesions, pleuritic, 146. 
^gophony, 131, 145, 179. 
Amphoric (jug, metallic) 
breathing, 130, 176. 

echo, 180. 

resonance, 128. 

tinkle, 132, 158, 165. 

voice, 180. 
Anaemic nmrmurs, 228, 237. 
Aneurism of aorta, 268. 

of the heart, 362. 
Angina pectoris, 257. 
Anterior region, 2. 
Anthrakosis pulmonum, 87. 
Aorta, 187. 
Aortic interspace, 190. 

murmurs, 222. 

obstruction, 223. 

and regurgitation, 235. 

regurgitation, 232. 

valves, 188. 
Apex murmurs, 197. 
Apices affected by tubercle, 117. 
Apneumatosis, 59. 
Apoplexy, pulmonary, 103 
Arch of aorta, 276. 
Aspiration, 151. 

time for, 141. 



Aspirator, Potain's, 150. 
Areas of cardiac dullness, 185. 
Asthma, 42. 
Atelectasis, 59. 
Atrophous emphysema, 49. 
Atrophy of the heart, 252. 
Auenbrugger, 16. 
Auscultation, 25^ 
Auscultatory percussion, 33. 
Autophonia, 34. 
Axillary line, 8. 
region, 7. 

Bacillus, Koch's tubercle, 

114, 121. 
Barry, 71. 

Basedow's disease, 253. 
Bell-metal resonance, 128. 
Bigemenny, 264. 
Blood-currents, 186. 
Bronchi, division of primitive, 

14. 
Bronchial breathing, 79, 123, 
175. 
hemorrhage, 105. 
respiratory murmur, nor- 
mal, 28. 
rdles, 37, 162. 
Bronchitis, 35. 

Bronchiloquy, 80, 131, 178, 181. 
Bronchophony, 80, 124, 145. 
Broncho-cavernous breathing, 

130. 
Broncho-pneumonia, 84. 
Bruit de diable, 230. 
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Heuiorrhagie consumption, 111 

infarction. 1<>A 
Hydatids of the lungs. 109. 
H3rdn;>-j>ericardium. 244. 
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Hydro-pericarditis, 244. 
Hydrothorax, 153. 
Hydro-pneumo (pyo-) thorax, 

157. 
Hypertrophy of the heart, 195, 

245. 
Hypertrophous emphysema, 

49. 
Hypochondriac region, 4. 
Hypostatic congestion, 64. 
pneumonia, 72. 

Indeterminate rdles, 133, 168. 
Infarction, 100. 
Infantile pneumonia, 84. 
Infra-axillary region, 7. 

clavicular region, 5. 

mammary region, 4. 

scapular region, 6. 
Inspection, 8. 
Intermittent pulse, 264. 
Inter-scapular region, 5. 
Intra-arterial murmurs, 226. 

plural rdles, 39, 133, 140, 166. 

ventricular murmurs, 206, 
226. 
Irregular rhythm (heart), 264. 

pulsation, 219. 

Koch's tubercle bacillus, 112. 
as an aid to early diagno- 
sis, 114, 121. 

Laennec, 25. 
Laryngeal breathing, 28. 

phthisis. 111. 
Lateral regions of the chest, 7. 
Lobar pneumonia, 69. 
Lobular pneumonia, 84. 
Loomis, 71, 278. 

Mammary region, 4. 
Mammillary line, 8. 
Marasmic atelectasis, 60. 
Mensuration, 32. 
Metallic tinkle, 182, 168, 166. 



Mitral obstruction, 209. 

regurgitation, 198. 

and obstruction, 217.- 

regurgitant pulse, 200. 
Moist rales, 161. 
Mucous rales, 38, 162. 
Muco-crepitant rAles, 163. 
Mucous click, 164. 
Murmurs of the heart, 195. 
Musical heart murmurs, 203. 
Myocarditis, 244. 
Myoidema, 118. 

Normal respiratory murmur, 
26, 170, 172. 
vesiculo-bronchial breath- 
ing, 28. 
vesicular resonance, 18. 
vocal resonance, 13. 

CEdema of the lungs, 66. 
Operation for aspiration, 151. 
Outline of the heart, 184. 

Palpation, 10. 
Palpatory percussion, 17. 
Palpitation of the heart, 263. 
Paracentesis thoracis, 33. 
Parasternal line, 8. 
Pectoriloquy, 130, 180. 
Pectorophony, 29, 177. 
Percussion, 16. 
Pericardial sounds, 241. 
Pericarditis, 241. 
Physical diagnosis, 1. 

signs, 1. 
Phthisis pulmonalis, 110. 
Phonometry, 34. 
Piorry, 17. 
Pitch of sound, 18. 
Pleurisy a cause or result of 
phthisis? 115. 

classification of, 136. 
Pleur», boundaries of, 136. 

function of, 136. 
Pleurisy, article on, 185. 
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Pleurisy, with effusion. 138. 

drj', 137. 

acute, subacute, chronic, 
138, 141. 
Pleximeter. 17. 
Pneumonia, 69. 

lobular. 84. 

interlobular, 87. 
Pneumo-hvdrothorax, 156. 
Pneumothorax, 154. 
I^eumonokoniosis. 88. 
Posterior regions of the chest. 5. 
Pulmonary apoplexy, 103. 

collapse. 59. 

consumption. 110. 

congestion. 6:5. 

hemorrhage. 106. 

interspace. 190. 

(artery) murmurs, 236. 

(vdema, 66. 

obstruction. 236. 

regurgitation. 2:)9. 
Pulse, intenuittent, 264. 
Purring thrill. 202. 
Puncture in pleurisy. 151. 
l^yu-pneumothorax, 157. 

(^rAiN*> fatty heart. 250. 
(equality ui sound, IS. 

Rales .rhonchi». 87. 160. 
Rale redux, M. 
Reduplication of heart sounds, 

211. 
Regions of the ehest. 2. 
Regional percussion, 21. 
Respiratory i>eroussion, 20. 
murmur, normal. 27. 
changes in, 170, 176. 
Rhonchal fremitus. 12. 
Rhvthm of the heart, 192. 

irregular. 204. 
Rude respiration. 120, 175. 

Scapular line, 6. 
region, 5. 



Scrofula, relations to tubercle, 

116. 

Sibilant rales. 37, 160. 

Siderosis pulmonum, 87. 

Skodaic resonance, 78, 144. 

Sonorous rales, 37, 160. 

Sounds of the heart, 190. 192. 

Spla.shing sounds. 169. 

Sphygmograph, 267. 

Sputa. 1^. 

Steam -tug heart murmurs. 234. 

Sternal line. 3, 8. 

Stethoscoi>es, 24, 25. 

Stokes. 119. 

Stridor. 160. 

Stridulous breathing, 160. 

Sub-axillary region, 8. 

Sub-clavicular region, 2. 

Sub crepitant rales, 38. 162. 

Sub-scapular region. 5. 

Sub-mucous rales, 38. 162. 

Sul>-mammary region, 4. 

Succussion. 33. 157, 169. 

Sudden death from heart dis- 
ease. 2»>0. 

Summarv of signs in health. 30. 

Superficial veins. 125. 

Superior coital respiration, 9. 
sternal region. 5. 

Supra-clavicular region. 2. 

Sui)ra-scapular regitm, 5. 

Supra-sternal region. 5. 

Tait. Dr. Lawson. 119. 
Thermometrv. S. 
Thickened pleura. 146. 
Thoraeente>i>. :53. 
Th«,»racie aneurism. 283. 
Thrill, purring, 202. 
Thn»nibosLs, 101. 
Tinkle, metalhc (amphoric), 

lo2. 15S, Vhj, 
Tobacco heart. 258. 259. 266. 
Tracheal rales. 162. 
Tracliilo«juy. Iv2 
Tricuspid obstruction. 221. 
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Tricuspid re^rgitation, 222. 
Tubercle bacillus, 114, 121. 
Tubercular consumption, 111. 
Tussile fremitus, 12. 
Tyiupanitic resonance, 128. 

Valves of the heart, 188. 
Valvular lesions, 192. 
Venous hum, 230. 
Vertebral line, 8. 
Vesicular rale, 164. 

respiratory murmur, 27. 
Vesiculo-bronchial breathing, 
28. 



Vesicular emphysema, 48. 

resonance, 18. 
Vicarious emphysema, 48. 
Vocal fremitus, 11. 

resonance, 29. 

Wavy respiratory murmur, 

27, 174. 
Webster, Dr. David, 262. 
Wintrich, 17. 
Wyeth, Dr. John A., 278. 

Zenker, 87. 



